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How Will Atomic Power Affect the 
Electric Power Industry? 


By E. W. MOREHOUSE* and THEODORE BAUMEISTER ** 


F Siew sae energy for electric power 
production, for the propulsion of 
ships, and even of aircraft, has been much 
in the headlines these days. The Eisen- 
hower international atomic power pro- 
posal and the 1954 amendments of the 
U. S. Atomic Energy Act to permit de- 
velopment by industry have combined to 
make almost daily head-line news. Much 
publicity is currently given to the haz- 
ardous effects of nuclear bombs—not only 
in their immediate destructive effects by 
blast, but more insidiously by their de- 
layed contamination from fall-out of 
radioactive elements. No government 
official or body can issue any printed 
statement today, nor can any corporate 
management deliver an annual report to 
stockholders, without devoting para- 
graphs or pages to the subject of atomic 
energy. 

The authors lately had occasion to 
prepare a statement on the subject of 
atomic power for the stockholders of 
General Public Utilities Corporation 
(GPU). This statement was not mailed 





* Vice President, General Public Utilities Corporation, 
New York City. 

** Stevens Professor of Mechanical Engineering, Co- 
lumbia University, and Consulting Engineer at the General 
Public Utilities Corporation, New York City. 





directly to stockholders but rather a post 
card was included with a dividend check 
together with a note that if the stock- 
holder wished to know “how atomic 
energy affects us” he should return the 
card. The response was most significant 
—more than 15,000 stockholders, 25% 
of total, accepted the invitation and wrote 
for a copy of the pamphlet. This re- 
sponse was so remarkable that the 
authors felt that the subject could well be 
treated in a somewhat expanded over-all 
manner in Land Economics. 


While the prospects of nuclear energy 
offer many attractions for fields such as 
the military and naval services, for agri- 
culture, and for industry, this discussion 
is confined to peace-time applications for 
the generation of electric energy. In 
this respect the raw energy of nuclear 
fission is to be considered in the light of 
its potential competition with (1) hydro- 
power and primarily (2) steam or internal 
combustion engines utilizing variously the 
fossil fuels—coal, oil and natural gas. 
The analysis which is given here is 
directed toward the significance of atomic 
electric power, and some of its chief de- 
velopmental problems, prospects, and im- 
pact on the investments aggregating 
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more than $30 billion which have been 
made in the electric utility industry. 


Nuclear Fuel Advantages 

The energy released per unit of weight 
by fission or fusion of the nucleus of an 
atom is tremendous. It is sometimes said 
that one pound of uranium metal the 
size of a one-inch cube is equivalent, 
energy-wise, to about 1,300 tons of 
average grade bituminous coal. 

Nuclear fuel has an enormous eco- 
nomic potential by reason of its con- 
centration of energy in relatively small 
weight and bulk. Some comprehension 
of this may be had by comparison with a 
modern coal-fired plant related to such 
plants of around 1900. Figure 1 shows the 
trend in the amount of coal required to 
beliver 1 KWH of electrical energy from 
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OVERALL PLANT FUEL RATE IN LB OF 13,000 BTU COAL PER KWHR 


1900 1910 1920 1930 1940 1980 . 
FIGURE 1—OveEraALL THERMAL PERFORMANCE OF FUEL- 
Burninc Exrectric Utitiry Power PLANTs IN THE UNITED 
States, 1900-1951: Adapted from Federal Power Com- 
mission Data. Theodore Baumeister, “Steam and Electric 
Power—Its Past and Future,” Combustion, December 1952. 


1900 to 1954: Translated into quantities, 
a representative size of a modern plant 
would be in the order of 300,000 KW 


capability. Such a plant today at an 
efficiency rate of less than .75 pounds of 
coal per KWH would use not far short 
of one million tons of coal a year, whereas 
by 1900 standards a plant of similar size 
would have required 10 million tons a 
year. But a plant of this size tomorrow, 
using nuclear fuels, would need only 
about 1,000 pounds—ahalf a ton—of nuclear 
fuel a year. 

Obviously this feature of nuclear fuel 
minimizes fuel transportation costs as an 
element in electric power costs, unless 
offset by costs of a different character. ! 
It also opens up a new broad latitude of 
choice in location not only of power 
plants but of industrial plants using 
electric power. It could make power 
available and industrialization possible in 
areas which are power- and _ industry- 
starved today. This vista, of course, is 
subject to the availability of adequate 
water supplies both for power and indus- 
trial development, a limiting factor too 
little appreciated or considered in ap- 
praising ‘‘Point 4 rainbows.”” Thus far, 
the use of nuclear fuel is still tied to the 
steam cycle in electric power production. 
Parenthetically, it may be noted that the 
high concentration of energy in nuclear 
fuel makes atomic fuel plants attractive 
for at least some transportation services— 
such as ships—and perhaps others when 
shielding weight problems are solved. 

To the advantages of concentration of 
energy per unit of weight should be added 
the huge volume of energy supplies in 
nuclear fuel compared with fossil fuels as 
an attractive feature of this new energy 
source. The estimated supplies of the 
world’s fuels are summarized in Table I.? 


1In addition to possible costs of a different character are 
the costs in terms of coal and oil or gas used to develop power 
for operating the process whereby, for example, U-235, 
which is fissionable, is separated out from natural uranium, 
U-238, which is not fissionable in its natural state. 

? Taken from J. L. Schanz, “‘Prospects for Nuclear Power 
—What’s the Score?” Electric Light and Power, December 
1954. 
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TABLE I—Wor tp REseRVES OF Fossit FuEt AND NucLEAR ENERGY * 





Total Energy 


Fuel World Reserves Source of Data Unit Energy (Btu) 





Crude Oil 610 billion barrels Weeks and Moulten 6.4x106 35x10!7 


Natural 


Gasoline American Petroleum 


Institute 


11.5 billion barrels 


6.4x106 0.74x1017 


Shale Oil 620 billion barrels Bureau of Mines 6.4x106 40x1017 


American Gas 
Association 


Natural Gas. 560 trillion cu.ft. 


1000 Btu per cu. ft.| 6x10#7 


Coal 3482 billion tons Bureau of Mines 13,500 Btu 722x101? 








14,000 Btu 
9,000 Btu 











TOTAL CONVENTIONAL FUEL 


80x10'8 





Uranium 25 million tons 


Thorium 1 million tons 








Raw Materials 
Div. of AEC 


Raw Materials 
Div. of AEC 


1700x10'8 
at 1-to-1 
breeding 


71x10!8 











TOTAL NEW FUEL 
* J. L. Schanz, “Prospects for Nuclear Power . . 


It is noteworthy that the estimated supply 
of fissionable raw material (uranium and 
thorium) is 23 to 25 times the total esti- 
mated reserves of all fossil fuels, such as 
coal, oil and gas. 


Energy Demands 

Against this enormous energy supply 
potential, however, should be scaled the 
dizzy pace of population growth and of 
per capita electric energy requirements. 
Past history in this country has indicated 
that electric power requirements have 
about doubled each decade. The United 
States, however, has one of the highest 
rates of developed use of electric energy 
in the world, as well as a high level of 
family incomes, but until recent years its 
rate of natural population growth has 
been behind that of other countries in the 


1771x10'8 


. What’s the Score?” Electric Light and Power, December 1954. 


world. The upsurge of population growth 
since World War II, coupled with con- 
tinued growth of per capita incomes and 
energy requirements, has multiplied the 


prospective future energy needs. (See 
Table II and Fig. 2 for a 15-20 year 
“crystal-ball” gaze.) 


TABLE II—Capasitity or U. S. INTERCON- 
NECTED ELECTRIC POWER SYSTEMS 


Kitowatts (millions) 
Amount 


YEAR 
Actual 


Lower 


Source: Walker I. Cisler, ‘‘Looking Ahead to the Last 
Quarter of the First Century of Electric Power in the United 
States,”’ Edison Electric Institute. 22nd Annual Convention, 
June 1954. 
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Consider, however, the growth poten- 
tial in most of the other countries of the 
world which are “‘power-starved.” Pal- 
mer Putnam,* trying to take a world- 
wide look into the future, estimates that 
population is increasing at compound 
annual rates of growth of nearly 1% 
(Putnam, p. 251) and that energy re- 
quirements are mounting at compound 
annual rates of growth of about 3 or 4% 
(Putnam, p. 251). Small wonder, there- 
fore, that consideration of such figures 
leads to but one conclusion: With popu- 
lation growing by leaps and bounds and 
with energy requirements likewise grow- 
ing at a dizzy pace, not only in this 
country but the world over, it is simply 
prudent foresight to develop the tre- 
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1940 (945 1950 1955 
FIGURE 2—Estimatep Annual Exectric Utirry Out- 
PuT TO 1970 iN THE UNITED States. Theodore Baumeister 
“Steam and Electric Power—Its Past and Future,” Com- 
bustion, December 1952. Broken lines show annual growth 
rates of 3 to 8 percent as applied to 1950 generation of 329 
billion kilowatt-hours. Solid lines show growth rates as 
related to population. Curve A is from the extrapolated per 
capita consumption trend of the last three decades. Curve 
B is from the same per capita consumption growth as pre- 
vailed during the 1940-50 decade. Curve C is from the 
average per capita consumption of the last three decades. 
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mendous nuclear fuel supplies, with such 
concentrated energy per unit of weight, 
for future use when supplies of conven- 

3 Palmer Putnam, Energy in the Future (New York: Van 
Nostrand Company, 1953). See also, generally, Eugene 


Ayres and Charles A. Scarlott, Energy Sources, The Wealth of 
the World (New York: McGraw-Hill Book Company, 1952). 


tional fuels begin to run out and become 
very costly. This, too, was the un- 
challenged position of the so-called Paley 
Commission as to the United States only 
a few years ago.‘ 


The New Fuel Technology 


This is the significance of nuclear ma- 
terials as fuel for electric power produc- 
tion in the tomorrows stretching ahead 
of us. The electric power industry has 
grown as rapidly as it has by constantly, 
vigorously pursuing improved technology 
—‘know-how”’—in both producing and 
using electricity. That vigorous pursuit 
must go on. 

The splitting of an atom takes place in 
a machine called a “reactor.” The heat 
energy produced in the reactor, in the 
process generally proposed today, is then 
used to make steam in a boiler. The 
steam produced drives a conventional 
steam turbine which in turn rotates the 
generator and delivers electricity to the 
conventional station bus bars. Note that 
the nuclear furnace displaces only a 
portion of the boiler plant, which ordi- 
narily accounts for about 15 to 20 per- 
cent of total power system investment. 
The remaining power plant equipment, 
as well as the transmission and distribu- 
tion systems to bring electric service to 
the consumer’s doorstep, are all identical 
with our present facilities. Therefore 
those inclined to worry about wholesale 
obsolescence of power systems can relax; 
for economic reasons also, as touched 
upon later, the picture of risk of whole- 
sale obsolescence due to use of atomic 
power has been overpainted. 


A great many reactor designs can be, 
have been, and are being promoted. 
The possible variants in choice include 
such items as fuel, fertile materials, cool- 
ants and heat transfer media, moderators, 


4 The President’s Materials Policy Commission, Resources 
for Freedom, June 1952. 
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shielding, type and preparation of fuel 
elements or forms, and fission reactor 
controls which give a very large number 
of possible different kinds of reactors. 
This diversity of approach is needed and 
healthy in developing a new fuel tech- 
nology such as this. As time goes on and 
construction and operating experience 


accumulate, certain designs will stand 


out in the competition as holding forth 
most promise for future development. 
This too is part of the growing pains of a 
new technology. 

Many of these reactor types, on a small 
experimental scale, with a few on a larger 
scale, have been built and operated by 
the gcvernment. Last year, almost co- 


incident with the amendment of the 
Atomic Energy Act to open the door sub- 
stantially to private development as com- 
pared with the previous government 
monopoly, the U. S. Atomic Energy 
Commission established a _ Five-Year 
Reactor Development Program. The 


high-lights of this program are summar- 
ized in Table III.* 

A comparative appraisal of the five 
reactor cyclesin Table III in terms of 
promise for economical electric power 
production, is a subject by itself. It 
will not be attempted here, beyond 
noting the opinion of a group of experts 
(Table III, last column) and that the 
experience with these types will be 
valuable for future variations of design 
and development. We should record, 
however, that only one of these reactor 
plants, from the standpoint of electric 
power production by utility systems, may 
clearly be said to be on a commercial 
scale. That is the so-called ‘‘pressurized 
water” reactor (PWR) being built by the 
government at Shippingport, Pennsyl- 
vania, with the cooperation of Duquesne 
Light Company and Westinghouse Elec- 


5 See U. S. Atomic Energy Commission, Major Activities 
in Atomic Energy Programs, January 1955, pp. 19-31, at p. 37. 


tric Corporation. This plant is being de- 
signed, largely on the basis of the sub- 
marine reactor already constructed by 
Westinghouse for the U.S.S. Nautilus, to 
produce 60,000 KW of electric power. 
Admittedly, it is experimental in that it 
will not produce power as cheaply as can 
be done in that area now by new con- 
ventional fuel plants. 

Another government-sponsored and 
financed program in this field is the 
‘Army Package Power Reactor” pro- 
gram (APPR).* This program calls for 
a “package” nuclear power plant for 
military use at remote bases and trans- 
portable by air. Though small in electri- 
cal capacity (2,000 KW), the feasibility 
and transportability of such plants 
could materially affect industrial location 
and development in distant or remote 
places, not economically reachable by 
commercial electric facilities. The re- 
actor design—pressurized light water re- 
actor using enriched uranium fuel—is not 
novel but two features of the program are 
noteworthy: (1) it definitely seeks to 
capitalize on the concentrated nature of 
nuclear fuel; and (2) firm price proposals 
(as distinguished from cost-plus pro- 
posals) were invited. Eighteen proposals 
were submitted by industrial firms and 
the proposal by American Locomotive 
Company was accepted. 

In addition, under the amended 
Atomic Energy Act of 1954, the Com- 
mission is shaping a Power Demonstra- 
tion Reactor Program to encourage pri- 
vate development of various reactor 
types. Press announcements released 
for April 7, 1955 have indicated that four 
proposals have been received under this 
Program; and in addition, Consolidated 
Edison Company of New York has 
applied for a license to build and operate 
a nuclear power plant entirely with pri- 
vate capital. Certain salient features of 


6 Ibid., pp. 27-28. 
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these proposals are summarized in Table 
IV, with notes as to chief participants 
made known to date.’ 


Power Development Associates, 


Inc. 


(APDA), has solicited firm proposals on a 
projected 250,000 KW nuclear plant to 


TABLE IV—Proposats As oF Aprit 1, 1955 In AEC Power DemonsTRATION REACTOR PROGRAM 





Company or Group 
Sponsor 


Type of 
Reactor 


Expected 
Date of 
Completion 


KW 
Electrical 
Capacity 


Sponsor Companies 





I. ProGRAM PLANTS 
1. Yankee Atomic 


Light Water 


1957 


100, 000 


Group of 12 New England 


Moderated 
and Cooled 
Reactor 


Electric Co. 


Fast 
Breeder 
Reactor 


. Group of APDA 
participants headed 
by Detroit Edison 
Company 


Boiling 
Water 
Reactor 


. Nuclear Power 
Group 


Sodium 
Graphite 
Reactor 


. Consumers Public 
Power District, 
Nebraska 


Utility Companies, headed by 
New England Power Company 


100,000 | Group of 9 companies, members 
of Atomic Power Develop- 
ment Associates (APDA) lo- 
cated in East and Middle-West 
headed by Detroit Edison 
Company * 

Nuclear Power Group, com- 
posed of American Gas and 
Electric Co., Bechtel Corp., 
Commonwealth Edison Co., 
Pacific Gas & Electric Co., 
and Union Electric Company 


180,000 


Consumers Public Power 
District 





II. Licensep PRIVATE 
PLANT 


Consolidated Edison Co. of 


5. Consolidated 
Edison Co. of N. Y. 


Light Water 
Cooled and 
Moderated 


5-year con- 
struction 
period 


N- ¥. 








Reactor 











*In addition to Detroit Edison Company, the companies were: Cc 





s Power Cc y, Philadelphia Electric 





Pr 


Company, Cincinnati Gas & Electric Co., Toledo Edison Company, Rochester Gas and Electric Corporation, Delaware 
Power and Light Company, Central Hudson Gas & Electric Corporation and Long Island Lighting Company. 


The Consolidated Edison Company, 
which is one of the members of Atomic 


7 In addition to these activities it should be recalled that 
there are some eighteen industrial participation study teams 
that have contracted with the Commission, each group con- 
sisting of one or more contractors. These study teams, many 
of which have worked for several years, are investigating 
various phases of the new nuclear technology. They em- 
brace the vast majority of investor-owned electric utility 
assets in the country. For further details consult the semi- 
annual reports of the United States Atomic Energy Com- 
mission, Major Activities in the Atomic Energy Programs. 


be located at Indian Point, Buchanan, 
New York, 24 miles up the Hudson River 
from New York City. The nuclear part 
of the plant will be from the designs of 
The Babcock & Wilcox Company. The 
plant is expected to cost about $55 
million, or $230 per KW, and to deliver 
energy for a total cost of about 9 mills per 
KWH. An interesting feature of the 
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planned design is the use of an oil-fired 
superheater to raise the temperature of 
steam at the reactor loop outlet to the 
level appropriate for a modern type of 
turbine, thus bridging the gap between a 
new and a more mature technology and 
boosting the over-all thermal efficiency 
of the plant (10,700 Btu. per KWH). 
This development is frankly admitted to 
be somewhat more expensive than a con- 
ventional fuel-fired plant but, with the 
blessing of the many regulatory com- 
missions which must approve the plans, 
it is the hope of the management to foster 
a real forward step in this whole broad 
area. 


As noted in the AEC release, ‘‘this 
(Consolidated Edison) plant combined 
with the other four proposals would total 
705,000 kilowatts of installed electric 
capacity, costing about $205,000,000.” 
Per unit of capacity, this is equivalent te 
about $290 per KW. 


The United Kingdom has announced 
the start of a program to build 16 full- 
scale reactor power plants in the next 


decade. This program would _ use 
gas-cooled _— reactors’ initially and 
primarily, because of their immediate 
availability and consequent maximum 
utility, and later progress to liquid- 
cooled types. All the reactor designs 
seem less advanced and thermally effi- 
cient than some of the American designs 
but they should achieve the British goal 
of commercial production of electricity 
by atomic energy on a national scale 
probably sooner than in this country. 
The whole program is designed to meet 
the economic consequences of impending 
shortages in conventional fuels, especially 
coal, owing to inability to mine enough 
coal for expanding electric and other 
energy requirements and unwillingness to 
rely on imported coal. This British 
program has many attractive features 
set by the high competitive costs of 


fossil fuels in the British Isles. The 
economic justification is much easier in 
such a high-cost fuel area and the success- 
ful harnessing of nuclear energy should 
prove to be of material benefit to the 
entire British economy. 


Problems 


A host of problems must be solved 
before atomic power plants will be de- 
veloped to a point of technical and eco- 
nomic feasibility and before they will be 
installed to any appreciable extent in this 
country. Most of these problems may 
be grouped under three major heads: 
(1) Legal, (2) Technical, and (3) Eco- 
nomic. It may help in appraising both 
the present and future status of atomic 
power if some aspects of these problems 
are briefly noted. 


Legal 


The original Atomic Energy Act of 
1946 established a 100% government 
monopoly of atomic energy, confirming 
the policy established during World War 
II as a matter of national defense and 
military necessity. In 1954 the law was 
liberalized to the extent of permitting, 
under government license, private owner- 
ship and operation of equipment and 
facilities but retaining in the government 
the ownership of fissionable material, 
though it may be licensed for private use. 
An elaborate system of licensing, inspec- 
tion and regulation was also set up in the 
amended Act, so that private develop- 
ment still has a number of legal hurdles 
to surmount. Among the serious re- 
maining legal obstacles are (a) the public 
liability for damage accompanying failure 
or explosion of a nuclear power plant and 
(b) the assurance of a continuing supply 
of fuel from government sources at a 
guaranteed fair price “‘not to exceed 
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seven years” from July 1, 1955. The 
resolution of these legal matters is a 
necessary ingredient for the practical 
utilization of atomic energy. 

There are no insurance actuarial data 
on which to measure the risks from the 
operation of a nuclear plant. While the 
hazards are not like those which would 
come from the blast effects of an atomic 
bomb, there are the much more subtle 
and elusive consequences of a flare-up 
from a reactor where radioactive particles 
might be discharged to the atmosphere 
with subsequent fall-out, contamination, 
and damage at remote points—many 
miles away. Although the insurance in- 
dustry is exploring this matter, no defini- 
tive offers of insured coverage have been 
made. Yet the Atomic Energy Act of 
1954 contains the noted provision requir- 
ing licensees to hold the government 
harmless from any damage claims result- 
ing from use of fissionable material. 
With no insurance coverage yet available, 
it is small wonder that most of the pro- 
posals made under the Power Reactor 
Demonstration Program were condi- 
tioned to limit liability on that account. 
This is one of the areas in which costs of 
insured coverage on risks of loss from 
damage claims are largely unknown. 


Technical 


The technical problems which remain 
unsolved are large in number and com- 
plicated in detail. But vast expenditures 
of money by government and by industry 
in support of nuclear research will ulti- 
mately lead, we are confident, to solu- 
tions of these problems. The bold pro- 
gram ofthe British in their projected con- 
struction of many nuclear plants will 
teach many lessons of value and the 

8 This provision has already been criticized. See testi- 
mony of C. G. Suits and Francis K. McCune, Vice 
Presidents of General Electric Company, before Joint 
Committee on Atomic Energy on “Development, Growth 


and State of Atomic Energy Industry,” 84th Congress, 
First Session, 1955, pp. 389 and p. 548. 


reality of reliable plants will be demon- 
strated. None of these British plants is of 
a type which is presently pictured as 
offering the ultimate solution. However, 
it is essential to get beyond the laboratory 
stage and to operate full-scale equipment 
on the routine job of day-to-day meeting 
of the power loads. Experiment, re- 
search, calculations and design can never 
displace experience. The ultimate ans- 
wers are to be found in projects such as 
these British plants, the installations at 
Shippingport, Pennsylvania, and those 
summarized in Table IV. 

The bulk of these technical problems 
revolves around the reactor part of the 
plant and how it should look and work, 
on which there is a wide diversity of 
ideas even among skilled technicians. 
Indeed one of the major technical prob- 
lems in the reactor is in the fuel element 
itself. As Dr. L. R. Hafstad, until 
recently AEC Director of Reactor De- 
velopment and now Director of the 
Atomic Energy Division of The Chase 
Manhattan Bank, has said: ‘‘We need a 
fuel element which will stand high 
temperature, have long-life—that is, per- 
mit high burn-up—and be cheap and 
easy to fabricate and reprocess. No fuel 
element we have yet been able to devise 
is adequate in all these respects. The 
homogeneous (fuel in a liquid solution) 
reactor approach, while avoiding these 
particular troubles, encounters other 
troubles of its own due to corrosion caused 
by hot, radioactive fuel solutions.” 


For the more technically minded, here 
is alist of some of the problems of improv- 
ing technology regarded by many as 
critical in making atomic energy economi- 
cally feasible: “1. Radiation shielding 
and disposal of fission wastes (ashes.) 
2. Chemical separation of fuels from 
wastes. 3. Exclusion areas. 4. Corro- 
sion resulting from radiation and liquid. 
metal coolants have required new de- 
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velopments in metallurgy. 5. Develop- 
ment of pumps and other equipment to 
transfer coolants. 6. Breeding of fuel.’’® 

Each of these six categories of problems 
has many clearly identifiable elements 
which emphasize the magnitude of the 
situation. For example, on the question 
of waste disposal, industry has had no 
similar serious problem in its entire his- 
tory. Stream and air pollution are no 
longer tolerated. In coal-burning opera- 
tions the ash which is left from a modern 
powerhouse of substantial size can easily 
run to a hundred tons a day. A dump 
to accommodate refuse in this volume is 
a very serious problem in many localities. 
But that problem is dwarfed compared to 
the disposal of fission wastes which can 
remain radioactive for a considerable 
time. Even such proposals as encase- 
ment in a heavy concrete block and 
dumping far at sea do not offer a practical 
answer. If the casing disintegrates be- 
fore the radioactivity has reached a safe 
level, the contamination can be picked 
up by marine life and returned to man in 
his diet. There is no waste disposal 
problem with conventional fuels which 
can even approach this problem in 
severity, in hazard both to operating 
personnel and the public generally, and 
in costs. 

Although much experience has been 
gained over the years on how to live with 
the new hazards of neutrons and gamma 
radiation, and only a couple of instances 
of “runaway” conditions in reactors have 
been publicly noted (though without 
serious consequences), there are still 
present many unknowns. No matter how 
skillful the designers and operators may 
be, there are always present unforeseen 
and unforeseeable risks. The human 
race has been boiling water for thousands 
of years, yet the stringency of boiler con- 


* From Peacetime Prospects of Atomic Energy (New York: The 
Chase National Bank, now The Chase Manhattan Bank). 


struction codes, the policing and licens- 
ing of operators, and the close super- 
vision of insurance inspectors do not pre- 
clude boiler explosions. They do occur 
on occasion. On paper, the hazards of 
reactor operation appear more far-rang- 
ing and insidious, both to operating 
personnel and the public, than the 
hazards of boiler operation but, in prac- 
tice, despite only a dozen years’ experi- 
ence with relatively few reactors, it is 
believed these hazards can be easily ex- 
aggerated, in view of control mechanisms 
and protective structures now contem- 
plated. Nevertheless, to be on the safe 
side, AEC has imposed some fairly rigid 
exclusion area requirements, though with 
a prospect of considerable relaxation as 
technology advances. These require- 
ments add to comparative investment and 
operating costs. 


The impact of emanations from fission 
reactions on human beings is not confined 
to biological lethal dosage. The effects 
on even the most highly respected metals, 
like stainless steel, are equally disastrous. 
Structural materials are distorted and 
lose their desirable physical, chemical 
and thermal properties. In fact this im- 
pact of intense bombardment of metals 
by nuclear particles and radiation calls 
for an entire new metallurgy. Estimates 
of the scope of this problem range so 
large that it has been recently stated that: 


‘Some of the problems that have been met 
can be understood by looking at the general 
breakdown of funds spent in nuclear engineer- 
ing over a number of years and covering 
several projects including the STR (Sub- 
marine Thermal Reactor). Roughly, 28.1 
percent has gone into mechanical engineer- 
ing, including heat transfer; 36.8 percent has 
gone into metallurgy and metallurgical 
engineering work; 11.2 percent has gone into 
theoretical and experimental physics work; 
11.3 percent has gone into electric and elec- 
tronic engineering development; 6.9 percent 
has gone into chemistry and chemical engi- 
neering, and 5.7 percent has gone into opera- 
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tional engineering and testing. The pre- 
dominant effort clearly has been in fields of 
specialization other than physics.”’!® 


Various reactor types have been pro- 
posed to solve these technical problems. 
Research, development and testing of the 
more promising types form the core of 
AEC’s 5-Year Reactor Development Pro- 
gram (Table III). Among these reactor- 
types are two which hold forth much 
long-range promise—the so-called ‘“‘fast- 
breeder” reactor and the homogeneous 
reactor with fuel in liquid solution. 

The breeder reactor is one in which the 
splitting of the atom is such as to produce 
more fissionable material than is “burned 
up” in the chain reaction. This breeding 
process holds promise of attaining a mini- 
mum or negative fuel cost. In other 
words, the sale of the by-product fission- 
able material may bring in more than the 
cost of such material ‘“‘burned up” in the 
heat-releasing fission process. This sav- 
ing tends to offset heavy charges for 
depreciation, taxes and return on the 
relatively high capital expenditure for the 
reactor and fuel inventory themselves. 
When the breeder-type of reactor is 
chosen, a new risk or uncertainty enters 
in that without knowing the market for 
this new fuel, an extra investment has to 
be made to reach it. This type of reactor, 
however, when using solid fuel elements, 
requires large expenditures for removing 
and reprocessing partly “‘spent’’ fuel ele- 
ments that are dangerously “hot” or 
radioactive. 

On the other hand, the liquid fuel, 
“‘*homogeneous”’ reactor offers promise of 
avoiding these heavy costs of fuel re- 
moval, handling and reprocessing by 
pumping like a liquid chemical. But this 
poses metal corrosion problems of great 

10 Commander L. H. Roddis, Jr., Reactor Development 
Division, Atomic Energy Commission and Bureau of Ships, 
Navy Department, and J. W. Simpson, Assistant Manager, 
Atomic Power Division, Westinghouse Electric Corporation, 


“The Nuclear Propulsion Plant of U.S.S. Nautilus,” 
Westinghouse Engineer, March 1955. 
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difficulty, especially if a rate of activity to 
attain “breeding” is sought. 

Another costly and difficult technical 
phase of operating atomic furnaces is the 
need for removal from time to time of 
fission fragments which otherwise would 
“poison” or slow down the reactor. 
These fission products are highly radio- 
active and hence must be removed by 
expensive remote control methods not 
normal to everyday chemical practice, 
and are therefore an important element 
in the economics of atomic power plants. 


Economic 


Economic problems constitute the third 
significant element in any attempt to 
harness the atom. A nuclear power plant 
must equal or eclipse the reliability and 
cost of modern, conventional, increas- 
ingly-efficient methods of power genera- 
tion. Nuclear power plants do not 
compete with the average conventional, 
fossil-fuel plant; they must equal or 
better the most economical conventional 
plant of today and tomorrow—the plant 
which stands on the frontier of an ad- 
vancing technology. 


The crux of the economic problem lies 
in the high investment cost of nuclear fuel 
plants. To compete with new efficient, 
conventional fuel plants, a nuclear fuel 
plant must reduce its fuel expense to a 
nominal or negative amount to offset the 
higher fixed charges on the higher invest- 
ment cost. This puts a premium on de- 
veloping a “‘breeder” reactor if the off- 
setting economic handicaps of fuel ele- 
ment reprocessing and fission product re- 
moval can be overcome or minimized. 
This is especially true for a region such as 
the western part of Pennsylvania in the 
GPU system where coal costs now only 
17¢ per million Btu, about half the cost of 
coal on the eastern seaboard, and where 
consequently the savings on nuclear fuel 
from “‘breeding”’ will support a smaller 
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increment of capital expenditure above 
that for a conventional fuel plant. 

To illustrate, Pennsylvania Electric 
Company’s Shawville Station in the 
western part of the GPU system was 
built for less than $150 per KW and its 
current expense for fuel, labor and main- 
tenance is less than 2 mills per KWH. In 
a “breeder” nuclear plant, where fuel 
cost might reach the vanishing point be- 
cause of possible sale of man-made fuel 
such as plutonium, the elimination of fuel 
cost might support an increased invest- 
ment of $100 per KW. We might then be 
justified in spending not more than $250 
per KW for a nuclear power plant and still 
break even. However, most estimates of 
cost of nuclear power plants today are 
running a great deal more than $250 per 
KW. Coupled with this high investment 
cost are such other costs as higher “‘ash 
handling”? costs for disposal of radio- 
active waste, the aforementioned insur- 
ance costs, and other unusual costs or 
risks. 

Many estimates of comparative costs 
of electric power frcm conventional vs. 
nuclear fuels are beginning to appear.!! 
These comparisons are usually expressed 
in terms of mills per KWH. Such com- 
parisons should be scrutinized carefully 
to make sure the assumptions upon which 
the cost estimates are based are compara- 
able and realistic. Very little experience 
exists as yet, or is public knowledge, with 
respect to reactor plant costs or operat- 
ing expenses. Such information is ex- 
pected to be accumulated gradually as 
more reactors are built or operated. 

To illustrate the importance of these 
observations, reference is made to a 
recent cost comparison by General 





11 Early calculations of this nature are found, for example, 
in Sam H. Schurr and Jacob Marschak, Economic Aspects of 
Atomic Power (Princeton, New Jersey: Princeton University 
Press, Cowles Commission for Research in Fconomics, 1950); 
and, more realistically, in Walter Isard and Vincent Whit- 
ney, Atomic Power, An Economie and Social Analysis (New York: 
The Blakiston Company, 1952). 
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Electric Company and a few brief com- 
ments are made about five of the more 
significant background factors or assump- 
tions. This is not for the purpose of im- 
peaching these particular cost estimates 
but rather to point out the need, if 
sound nuclear economics is to develop 
along with the technology, for critical 
analysis and development of some 
‘ground rules,”’ based on experience, for 
economic analyses of this kind. As 
nuclear technology develops, the manage- 
ments of utility systems will increasingly 
have to evaluate for each major generat- 
ing unit addition a conventional fuel 
design and an atomic reactor design, in 
terms of comparative economy, efficiency, 
investment, operating reliability and 
costs. For such evaluations a gradual im- 
provement of analytical ‘‘ground rules” 
is of prime importance. 


TABLE V—EstimatTep Costs oF PowER FROM 
Nuc.ear STEAM—ELEctRIC PLANts* 











EstiMATED IN\EST- Coal Fired | Boiling | Graphite 
MENT, $ per KW Conven*iznal | Reactor | Reactor 
Steam Fant | Plant Plant 

Physical Plant........ $140 $195 $214 
EL az 2 1 
Engineering.......... 11 15 17 
eee + 14 17 
Nuclear fuel inventory.| ......... 17 28 
TOTAL. ..:....55: $160 $243 $277 














EstimaTeEpD Cosr oF ELECTRIC ENERGY Output, MILLS PER 
KWH Basep on 35¢ pre MILLION Bru or CoaL 








Fixed charges......... 3.0 4.65 5.2 
Operating cost........ 0.5 0.70 0.6 
BAUME os Scichi da clcie cseiore 3.4 1.35 1.0 

TOTAL. .....:..: 69 6.7 6.8 











* F. K. McCune, “The Approach of the General Electric 
Company,” Atomi¢ Industrial Forum, July 1954. 

Table V gives GE’s estimated costs of 
electric power for two different designs of 
reactors in comparison with a modern 
coal-fired plant. This affords a basis for 
commenting in preliminary form, and 
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sketchily, upon the importance of at 
least five factors in the cost analysis and 
comparison, to wit: (1) load or use 
factor or availability, (2) fuel costs, 
(3) fuel processing costs, (4) deprecia- 
tion, (5) exclusion factor. Each of these 
aspects is worthy of extended discussion. 
All that can be attempted here is to 
sketch some of the important implica- 
tions of these factors for further anylsis. 


The significance of these factors is 
heightened by the severity of the competi- 
tion in this country between conventional 
fuel technology and nuclear fuel tech- 
nology. The severity of this competition 
can be seen from the range of costs now 
being achieved in modern conventional 
fuel plants. Since 1900 the fuel con- 
sumption has been reduced from an 
average figure of 7 pounds of coal (90,000 
Btu) per KWH in 1900 to a figure of 
just below 1 pound of coal (13,000 Btu) 
per KWH last year (See Fig. 1). This 
is the fuel consumption of all the steam 
electric central stations in the country 
and represents the vast improvement in 
fuel economy which has been made 
possible by a rapidly advancing tech- 
nology. The end is not yet in sight be- 
cause there are many plants now in 
service which require between 9,000 and 
10,000 Btu per KWH (0.7 to 0.75 
pounds of coal per KWH). Others are 
being designed and constructed which 
will completely eclipse these performance 
figures. It is likely that one or more 
conventional fuel-burning steam elec- 
tric generating plants will be delivering a 
kilowatt hour for less than 8,000 Btu 
(0.6 pounds of coal) by 1960. 


To meet this competition and the com- 
petition of tomorrow’s best plants, nuclear 
plants will have to generate power at 4 
to 7 mills per KWH, depending largely 
on cost of coal, oil or gas in the vicinity of 
the plant. General Electric Company, 
operator of the Hanford plants for AEC, 


has recently estimated (See Table V) 
costs of electric power from two different 
designs of reactors at 6.7 to 6.8 mills per 
KWH, which is said to beat slightly the 
6.9 mills per KWH cost estimate for a 
modern coal-fired plant in an area 
where coal costs are 35c per million Btu, 
assuming annual fixed charges of 13.7% 
on a plant cost of $160 KW operating 
80% of the hours of the year. Neverthe- 
less, it should be remembered that these 
reactor cost estimates have not yet been 
fully proved out by experience. 

Now, to illustrate the importance of 
realistic “‘ground rules,” we comment on 
the factors listed above: 


(1) Utilization Factor. GE’s figures in 
Table V are based on use for 80% of the 
8760 hours in the year. It is customary 
for utility systems to operate their 
newest and most efficient and economical 
generating units, when designed for 
base-load operation, as many hours dur- 
ing the year as they can be made avail- 
able, frequently 90% of the time after 
the new equipment has been “broken in.” 
This makes for maximum economy. 
Only as still newer and more efficient 
machines are brought into service do 
these hours of use diminish. Hence an 
80% utilization factor is well within 
proven experience for a conventional fuel 
modern plant over the first several years 
of its life. 


On the other hand, we have no proven 
experience yet on the availability and 
reliability of a reactor. In the specifica- 
tions for bidding on the PWR proposi- 
tion, reference was made to possible 
availabilities as low as 10% of the time. 
In an “around-the-clock” service in- 
dustry like electric utilities, this becomes 
important as an economic factor. For 
example, suppose that 1750 hours do not 
prove sufficient as “outage” time for 
making reactor adjustments and repairs, 
and that only a 60% availability proves 
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attainable, then the costs per KWH rise 
to nearly 8.5 mills per KWH. 


(2) Fuel Costs. Under the Atomic 
Energy Act of 1954 the government 
maintains its monopoly of ownership of 
fissionable material. It merely may lease 
fuel for use in privately-owned reactors. 
Prices, which determine the dimensions 
of rental charges and fuel costs, are set by 
government fiat and may be guaranteed 
for only a limited period. Fuel may be 
withdrawn at any moment for emergen- 
cies. At present, the price of fuel is a 
classified item of information available 
only to properly “‘cleared” persons. In 
these circumstances the “ground rules” 
for analyzing and evaluating comparative 
fuel costs are patently unclear and 
uncertain. 


(3) Fuel Processing Costs. At present, 
processing of solid fuel elements and re- 
processing of partly spent fuel elements 
is also a government monopoly. Prices 
charged, which fix this important com- 
ponent of nuclear fuel costs, are likewise 
determinable by government fiat, rather 
that by competitive free enterprise. 
Hence, in these circumstances too an 
evaluation of comparative fuel costs be- 
comes very speculative until some ex- 
perience is had or the fuel handling 
monopoly is given up. 

(4) Depreciation. Because of the higher 
investment cost of the reactor portion of 
an atomic power plant than the boiler 
section of a conventional fuel plant, the 
depreciation of the reactor becomes a 
very significant, and debatable, element of 
cost which will have to await experience 
to give bases for reliable estimates. We 
simply do not know whether the reactor 
will remain operable and serviceable for 
as long as the conventional part of the 
power plant, whether the core assembly 
portion may have to be replaced more 
than once in the over-all plant service 
life, how long a service life to assign to 
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government-owned fuel inventory in the 
reactor, if necessary at all, or the extent to 
which obsolescence—presumably a major 
component of depreciation in these early 
stages of the new nuclear technology— 
will dominate service-life. 


(5) Exclusion Factor. Because of the 
public hazard of radioactive exposure if 
something goes wrong with a reactor, 
much has been written or said about 
locating plants in remote places to mini- 
mize the risk, and presumably thereby to 
reduce public or employee liability in- 
surance costs. Exclusion loads an ad- 
verse cost factor on an electric system be- 
cause of the extra investment and costs of 
transmitting electric power from the 
reactor plant to load centers or existing 
transmission systems. No cost compari- 
son we have yet seen makes allowance for 
this factor, though clearly it should enter 
into a utility system’s evaluation of 
whether to go ahead with a conventional- 
fuel power plant addition or with an 
atomic power reactor plant-—assuming, 
of course, some kind of firm-price reactor 
proposal can be obtained from an equip- 
ment manufacturer to compare with a 
similar proposal for equipment using con- 
ventional fuels. Such firm-price pro- 
posals, if they have yet been made, have 
not come to our notice, except in APPR. 


Our brief reference to these five cost 
factors does not pretend to exhaust these 
factors or similar ones that might be 
mentioned. They are referred to only to 
show areas in which economic analysis 
and development of ‘“‘ground rules” and 
cost estimating techniques should go 
hand in hand with the developing reactor 
technology. This is especially important 
if utility managements are to have the 
tools for judging when, in the interests of 
both investors and consumers, a plunge 
into the new technology may reasonably 
be made. 
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An Over-All View 


Based on such cost considerations, the 
early nuclear fuel plants will be econ- 
nomically feasible only in a few relatively 
high-cost fuel areas in the United States, 
such as New England, for example, and 
in foreign countries which do not have 
fuel supplies and costs as favorable as 
those in this country. 

There is already considerable agitation 
to prevent the use of nuclear fuels by 
private industry and to limit their appli- 
cation to “public power” projects. The 
inadequacy of elevated water supply in 
the TVA area, for example, means that 
the TVA must find other sources of raw 
energy if it is to remain in the power sup- 
ply business when faced with increasing 
service demands. The proposal to build 
nuclear power plants with risk capital is 
opposed on the grounds that this is an- 
other “giveaway” program in which 
only a few of the citizens will reap the 
benefits of the vast expenditures made by 


all the people through the instrumentality 
of the Atomic Energy Commission. It is 
asserted that this store-house of nuclear 
knowledge is the property and right of all 
the citizens and should not be appropri- 
ated or diverted or “given away” for the 
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benefit of the few. If government sub- 
sidy to “‘public power”’ projects is allowed 
to prevail in the support of nuclear 
power development, the true economic 
picture on the real costs of power will be 
greatly confused and retarded. Exact 
and rigorous comparisons can only be 
obtained when all plans must meet the 
test of the tax-paying market place. 


Various estimates are now being made 
as to the rapidity with which nuclear 
power technology will develop. On the 
one hand, there are optimistic estimates 
which expect that as much as 50% of the 
new capacity being installed by 1975 will 
be nuclear. On the less optimistic side, 
there are estimates which say that not 
more than 3.5% of the total installed 
generating capacity of the nation will be 
nuclear by 1975. It will thus be seen 
that the impact of this developing nuclear 
power technology upon obsolescence of 
existing and future investment will be 
considerably diluted and will develop in 
time at a pace which will enable the 
directors of a company to take suitable 
steps to protect the integrity of past in- 
vestments and at the same time take ad- 
vantage of new power production tech- 
nology. 





Economics and the Public Interest 


By L. G. 


LTHOUGH the role of government 

in economic life has vastly in- 
creased in importance during the past 
half century, recent developments in 
methodology and welfare economics have 
generally counseled retreat from ques- 
tions of public policy. It is the purpose 
of this paper to show (1) that a considera- 
tion of the nature of the public interest is 
one of the neglected but essential func- 
tions of the economist; (2) that the de- 
termination of the public interest re- 
quires an appraisal of factors—such as 
political and administrative forces—that 
are generally considered outside the 
immediate scope of economics; and (3) 
that, in order for economists to con- 
tribute significantly to policy determina- 
tion, the difficult problem of formulating 
a positive concept of “welfare” or “public 
interest”” must be faced. 


I 


The former distinction between pure 
and welfare economics, based upon 
normative character of the latter division, 
has lost virtually all relevance with the 
rise of the new welfare school. The 
reluctance of the new welfare school to 
employ the utility approach in cases in- 
volving inter-personal comparisons of 
utility has permitted escape from the 
more obvious explicit value judgments, 
but at the expense of severely restricting 
the area of analysis.’ If it is impossible to 
determine whether a given policy brings 
greater satisfaction for one group in 
society than dissatisfaction for another 
group, a familiar and useful approach to 
"* Professor of Economics, Dartmouth College. 

1 For a provocative criticism of the new welfare approach, 
see I. M. D. Little, A Critique of Welfare Economics (Oxford: 
Clarendon Press, 1950). See also, J. M. Clark, ‘Aims of 


Economic Life As Seen By Economists,” Goals of Economic 
Life (New York: Harper, 1953), p. 40. 
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social problems must be discarded. If in 
addition it is impossible to measure and 
compare the effects upon different indi- 
viduals of a given policy, little concrete 
policy advice can be given by the econo- 
mist—as an economist—so long as the 
standard for determining policy is con- 
fined to individual desires or satisfac- 
tions.2. The scientific unreliability of 
policy recommendations based upon the 
interpersonal comparison of utility— 
or ‘“‘satisfactions,” “happiness,” ‘“‘de- 
siredness,”’ or whatever term economists 
use in an attempt to escape hedonistic 
implications—has frustrated the applica- 
tion of economic analysis just short of the 
consideration of many pressing social 
issues. 


The search for value-free analysis has 
partly been the result of increasing dis- 
satisfaction with cardinal measurement of 
utility. Although Pareto pioneered in 
the development of an ordinal concept 
of utility, or ophélimité, his work had little 
immediate influence upon the Engtish 
branch of the subject. English econo- 
mists, including Edgeworth who made 
significant contributions to the develop- 
ment of indifference-curve analysis, ac- 
cepted with little reservation the assump- 
tion of inter-personal comparison of 
utility in analyzing specific economic 
problems, whereas in the fields of public 
finance and taxation, policy recom- 
mendations were based on theories of 
sacrifice and benefit, which in turn 


2“, , . . If the incomparability of utility to different indi- 
viduals is strictly pressed, not only are the prescriptions of the 
welfare school ruled out, but all prescriptions whatever. The 
economist as an adviser is completely stultified, and, unless 
his speculations be regarded as of paramount aesthetic 


value, he had better be suppressed completely.” R. F. 
Harrod, “Scope and Methods of Economics,” Economic 
Journal, September 1938, p. 383. See also, I. M. D. Little, 
“The Foundations of Welfare Economics,” Oxford Economic 
Papers, Vol. 1, (N.S.), June 1949, pp. 227, 242, 243. 
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rested firmly upon utility doctrine. Dur- 
ing a later period, the emergence of the 
welfare school under the leadership of 
Pigou? made extensive use of utility 
analysis, and this approach still persists 
in such contemporary works as Lerner’s 
Economics of Control.4 ‘The re-emphasis by 
Hicks and Allen‘ of the pitfalls of inter- 
personal comparison of utility and the 
trenchent statement by Lionel Robbins® 
of the need to free economics from value 
judgments did much to stimulate a re- 
examination of the normative branch of 
economics, setting the stage for the de- 
velopment of the new welfare school. 


Even if one accepts the desirability of 
casting out the old for the new, however, 
two important problems remain: First, 
assuming that it is possible to determine 
correctly society’s wishes on policy mat- 
ters, does it follow that the function of the 
economist is solely to formulate means by 
which these given desires can be attained? 
In other words, is economics to be re- 
stricted purely to the question of means, 
assuming given ends, or is normative 
analysis necessary in order to provide 
full scope for the exercise of the econo- 


3A. C. Pigou, The Economics of Welfare (1st ed., 1920; 4th 
ed., 1932; Lonon: Macmillan.) 

4A. Lerner, The Economics of Control (New York: Mac- 
millan, 1944). 

5 J. R. Hicks and R. G. D. Allen, “A Reconsideration of 
the Theory of Value,” Economica, (N.S.), February 1934, p. 
52. 

6L. Robbins, An Essay on the Nature and Significance of 
Economic Science, (2nd ed., London: Macmillan, 1935). 
Apparently, however, Robbins’ early work aa an 
overstatement of his views. He comments: “....I 
confess I was very surprised when I found myself held up as 
advocating for economists the impossible and sterile virtue 
of never attempting to apply their conclusions—rapt 
astronomers of the social universe designing no aid to navi- 
gators in search of the desired haven. All that I had intended 
—and it was certainly possible to cite the most explicit state- 
ments to this effect—was that they might better realize the 
exact connections between the normative and the positive, 
and that their practice as political philosophers might be 
made thereby more self-conscious.” (‘‘Inter-personal Com- 
parisons of Utility: A Comment,” Economic Journal, Decem- 
ber 1948, p. 640.) 
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mist’s specialization.’ Second, in ap- 
praising what society desires is it either 
particularly useful or sufficiently accurate 
to cast the goals of economic behavior 
into such broad categories as ‘“‘satisfac- 
tions”’ or “‘happiness”’? 

Economists to a greater extent than 
other social scientists are divided into 
rival camps over the issue of value judg- 
ments: those who contend that non- 
normative economics is unthinkable, un- 
desirable, and impossible; and those who 
believe that economists, partly by relying 
upon the “impersonal” data of the 
market, can largely escape the burden of 
considering the nature of the ends of 
economic activity. It should be recog- 
nized, however, that even those who in- 
veigh most vigorously against value 
judgments in economics reserve the right 
and presumably favor the expression of 
opinion by the economist as an indi- 
vidual, but not as an economist.* Al- 
though one may question whether such 
intellectual bifurcation is possible, or 
whether the public will be able to dis- 
tinguish between the utterances of the 
“economist” and those of the “citizen,” 
a more fundamental issue is raised by 


7“The theorist’s analysisis ordinarily couched in descrip- 
tive as distinguished from normative terms. If choices as 
between social values influence his thought, these choices are 
largely left implicit in his selection of premises, and are 
rarely, and then usually apologetically, expressly avowed. 
The policy-maker, however, is rarely satisfied with purely 
descriptive analysis. He insists that he be advised not only 
what will be the objective consequences of a specific line of 
action, but whether or not these are desirable consequences. 
While he has always some notions of his own with respect to 
the values which policy should serve, in my experience he 
always demands of his economists that they guide him also 
in the determination of what is socially desirable, and he 
expects the economist to acknowledge and to display some 
professional competence in giving such guidance.” (J. 
Viner, “Short and Long View in Economic Policy,” American 
Economic Review, March 1940, p. 2.) See also, R. F. Harrod, 
op. cit., pp. 391, 395, 410-11. 

® The reasoning involved here becomes more than a little 
strained and is responsible for the frequent distinctions in the 
literature that what is improper for the economist qua 
economist is quite proper (and praiseworthy) for the econo- 
mist gua citizen. The reasoning is strained because the 
economist’s opportunity to express: his opinions as a citizen 
and the recognition given to his views may be due largely 

to his professional status as an economist. 
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such a standard of professional conduct: 
Is it possible for the economist to perform 
his function satisfactorily—as it con- 
ceivably may be for the physician or 
engineer—irrespective of the nature of 
the social system and its goals? In other 
words, is the economist primarily a 
technician, or is he something more.® 
This problem is not apparent in those 
instances where normative considerations 
are not involved in the analysis or where 
the economist’s standards of value coincide 
with the accepted or enforced social 
code. But what of the welfare economist? 
Is not his function to appraise the nature 
of social net product as well as the con- 
ditions promoting its maximization? And 
will not his effectiveness be severely de- 
limited by automatically accepting exist- 
ing social mores? Or put another way: 
Can the economist maintain professional 
respectability by serving as an uncritical 
handmaiden of the majority interest?!° 
Has the economist adequately performed 
his function if he confines his attention to 
such prcjects as devising means by which 
taxes can be reduced, expenditures cur- 
tailed, demobilization speeded, or inter- 
national trade restricted—simply _ be- 
cause at times the public strongly favors 
such objectives? On the basis of past 
performance the economist has clearly 
refused to accept such a limited view of 
his function.'! But in any case the un- 
critical acceptance of either individual 
or social goals does not automatically 
insure value-free neutrality in analysis. 
At best such a practice simply neglects 
the question of the legitimacy of the goal; 


®See T. Scitovsky, “The State of Welfare Economics,” 
American Economic Review, June 1951, p. 305. 


10See C. I.. Allen, “Modern Welfare Economics and 
Public Policy,” Southern Economic Journal, July 1952, p. 34. 


1 In spite of the recent preoccupation with the problem 
of value-free analysis, economics has a vigorous heritage of 
active interest in public policy. See the excellent study of 
L. Robbins, The Theory of Economic Policy in English Classical 
Political Economy (London: Macmillan, 1952). 
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at worst, it tends to convey approval by 
default. !? 


Ignoring for the moment, however, the 
problem of appraising social goals (and 
measurement), does the summation of 
individual satisfactions provide an ade- 
quate criterion of public interest? As a 
convenient theoretical short-cut, “‘satis- 
factions” is a troublesome but necessary 
common denominator of human motiva- 
tion. Its use permits comparability of 
ends and obviates the tedious and 
generally unenlightening process of speci- 
fying the many objectives that are re- 
sponsible for economic activity. At the 
same time, by limiting analysis to the 
description of human behavior and refus- 
ing to inquire into motivation, the 
economist confines his investigation to a 
more nearly manageable portion of be- 
havior and avoids the manifold conflicts 
and confusions of a psychological inter- 
pretation. '8 


As with most general concepts, how- 
ever, “‘satisfactions”’ is subject to a variety 
of interpretations. When economists 
specify what is meant by ‘“‘satisfactions” 
they sometimes come perilously close to 
reintroducing a hedonistic interpretation, 
which it is one of the purposes of the term 
to avoid. Frequently, as with Pigou, the 
term is defined by what it does not in- 
clude or imply, rather than what it does 
cover. Thus Pigou, after identifying an 
individual’s welfare with satisfactions, 
asks: 


12 See J. M. Clark, ““Toward A Concept of Social Value,’’ 
Preface to Social Economics (New York: Farrar & Rinehart: 
1936), p. 44; R. G. Hawtrey, The Economic Problem (London, 
Longmans, Green, 1925), p. 187 et seg; A. L. Macfie, 
Economic Efficiency and Social Welfare (London: Oxford Uni- 
versity Press, 1943); and W. A. Weisskopf, “Hidden Value 
Conflicts in Economic Thought,” Ethics, April 1959 » p. 195. 

13 Needless to say, suggestions and attempts to supplement 
economic analysis by a psychological interpretation of be- 
havior have appeared in the literature. On the whole, how- 
ever, such endeavors have been neither particularly success- 
ful nor especially original. See, for example, G. Katona, 
Psychological Analysis of Economic Behavior (New York : Mc- 
Graw-Hill, 1951). 





ECONOMICS AND THE PUBLIC INTEREST 


‘But what does satisfaction mean? Not 
simply happiness or pleasure; for a man’s 
desires may be directed to other things than 
these and may be satisfied. It might seem 
that, when his desire attitude is given, his 
satisfaction depends straightforwardly on the 
extent to which his desires are fulfilled. But 
the satisfaction yielded when a desire is satis- 
fied does not always bear the same proportion 
to the intensity of the desire. Not only may 
people make mistakes, desiring certain ob- 
jects in the hope of satisfacticns which they 
do not in fact yield, but also as Sidgwick 
observed, ‘I do not judge pleasures to be 
greater or less exactly in proportion as they 
exercise more or less influence in stimulating 
the will to actions likely to sustain or produce 
them.’ Some economists, neglecting this 
point, have employed the term ‘utility’ in- 
differently for satisfactions and for desired- 
ness. I shall employ it here to mean satis- 
factions, so that we may say that a man’s 
economic welfare is made up of his utilities. '4 


One of the minor difficulties with the 
term “satisfactions” is that it is too 
readily identified with the condition of 
relaxation following the completion of 
some physiological process. Actually, of 
course, the term is sufficiently nonspecific 
to cover the entire range of human be- 
havior, including social as well as in- 
dividual goal achievement. The latter 
has received the greater attention in most 
economic studies because of the key 
roles—as producers and consumers— as- 
signed to the individual in orthodox 
theory. It is abundantly apparent, how- 
ever, that the individual’s desires and 


4A. C. Pigou, “Some Aspects of Welfare Economics,” 
American Economic Review, June 1951, pp. 288-9. Hawtrev is 
critical of this position, saying, “In identifying welfare with 
satisfactions, Professor Pigou is implicitly assuming in the 
individual a disposition to prefer the greater good, just as 
the hedonist assumed a disposition to prefer the greater 
pleasure. The former assumption is no closer approximation 
to the truth than the latter, and we cannot adopt it.” (R.G. 
Hawtrey, The Economic Problem, p. 184.) See also ibid., pp. 
184-89, and Hawtrey, Economic Destiny (London: Longmans, 
Green, 1944), chaps. 12 and 13. Hobson, however,—with 
some important reservations—identified welfare with satis- 
factions. J. A. Hobson, Economic and Ethics: A Study in 
Social Values (Boston: Health, 1929), pp. 16-17. A critical 
re-examination of the validity of the assumption of indi- 
vidual maximization of satisfaction is found in C. Sutton, 
“The Relation between Economic Theory and Economic 
Policy,” Economic Journal, (March 1937, p. 44.) 


111 


demands are in many cases socially- 
conditioned and socially-determined, and 
that the influence of social distinction and 
opprobrium becomes more pronounced 
as the standard of living is raised. In 
short, the individual is likely to conclude 
that he is well-off or poorly-off, not by 
reference to an abstract standard, but by 
comparison of his position with that of 
others in society.'5 


Thus, although inter-personal reasure- 
ment of satisfactions is not possible, it is a 
safe first approximation to conclude that 
unresolved tensions and unfulfilled de- 
sires will be experienced by those who 
consider their social rewards—in terms 
of income, prestige, and the like—to be 
deficient in comparison with similar re- 
wards of other individuals, both within 
their own social strata and in relation to 
other groups. This point is of critical 
importance for the formulation of a wel- 
fare concept based on the sum of indi- 
vidual satisfactions since it indicates 
that such a standard is likely to be a 
shifting and tenuous measure, depend- 
ing not alone upon changes occurring in 
any given individual’s complex of com- 
modities and emoluments, but also upon 
similar changes for the rest of society.1® 

In spite of the shifting nature of indi- 
vidual satisfactions (and aspirations), it 


15“ | . . It is personal relations that really hurt; relative 
poverty and supposed ‘injustice,’ particularly humilation, 
are worse than actual privation.” (F. H. Knight, “Eco- 
nomic and Social Policy in Democratic Society,” Journal of 
Political Economy, December 1950, p. 518. 

16An approach to this position may be implicit in 
Scitovsky’s criticism of Kaldor and Hicks’ use of the com- 
pensation technique. He says: “Mr. Kaldor and Professor 
Hicks have asserted that it is always possible to tel! whether 
a given change improves general welfare, even if not all 
people gain by it and some lose. The test suggested by 
them: to see whether it is possible after the change fully to 
compensate the losers at a cost to those favoured that falls 
short of their total gain, 1s fundamentally identical with the 
first two of our criteria. The objection to using this criterion 
by itself is that it is asymetrical, because it attributes undue 
importance to the particular distribution of welfare obtaining before 
the contemplated change . . . . there can he no justification in 
attaching greater importance to the welfare distribution as it was 
before than it is after the change.” T. de Scitovsky, “A Note 
on Welfare Propositions in Economics,” Reriew of Economic 
Studies, 1943, p. 88. Second italics added. 
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may be possible to devise a semi-objective 
means of assessing individual reactions to 
specific welfare proposals. If welfare is 
to be identified solely with the maximiza- 
tion of individuals’ satisfactions, the 
problem of establishing suitable standards 
becomes largely a process of gathering 
information. Sampling studies may be 
employed to measure various degrees of 
approval or hostility to a given welfare 
policy. Such a procedure, although 
content with cruder results than those 
expected from the utility approach, 
would still encounter difficulties, aside 
from the problems of devising a satisfac- 
tory sampling technique, because of the 
frequent inadequacy of public knowledge 
essential for rational response.!” 


As unsatisfactory as such a method of 
determining public preferences or satis- 
factions may appear, this problem must 
be faced by those economists who are 
really serious in their insistence on 
neutrality in policy considerations. It 
should be apparent, however, that by 
accepting such a standard as that sug- 
gested by Pigou and others, economists 
also accept the misconceptions and errors 
or judgment, the lack of knowledge, 
prejudice, and general indifference that 
influence the opinions of any diverse 


‘7 This problem consists of two parts: lack of information 
and lack of opinion. Both are disastrous for policy formula- 
tion, but the former seems at times to indicate more dramati- 
cally the futility of relying solely on public opinion as a 
guide to policy. For example, according to compilations 
reported in the Public Opinion Quarterly, as of December, 
1948, 21 percent of a selected sample had not read or heard 
of the civil war in China; and as of January 30, 1949, 36 
percent had not heard or read of the House Un-American 
Activities Committee. Cited by A. R. Oxenfeldt, Economic 
Systems in Action (New York: Rinehart, 1952), pp. 47-48, n. 
32. With respect to the question of opinion, a British 
Institute Public Opinion poll taken in November 1950, 
asked whether the individual thought government operation 
was good, bad, or had no opinion in five cases of nationaliza- 
tion. “No opinion” ran from a low of 7 percent in the case 
of “medical services” to a high of 33 percent in the case of 
“road transportation.” The lower percentage of “no 
opinion” in the case of medical services may be explained by 
the more direct contact the British citizen has had with this 
function and the considerable publicity given to this issue. 
M. Strunck, “The Quarter’s Polls,” Public Opinion Quarterly, 
Spring 1951, p. 172. 
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group of individuals. In some cases this 
may be a reasonable price to pay for the 
preservation of the freedom and dignity 
of the individual; in other instances it 
may impose intolerable barriers to the 
determination of the true public interest 
as well as the achievement of efficient 
public administration. 


II 


One of the perplexing problems cf wel- 
fare analysis is to bridge the gap between 
individual objectives and social goals. 
The traditional economic approach to 
this problem has been to assume that the 
simple summation of individual satisfac- 
tions will coincide with the public 
interest. From the standpoint of either 
the economic or political process, how- 
ever, such an assumption appears to be 
unwarranted.'® Aside from _ possible 
structural obstacles to the attainment of 
ideal resource allocation, two major 
factors stand in the way of ethical ap- 
proval of the results of the marketing 
mechanism: (1) income and wealth in- 
equality and (2) incomplete and faulty 
knowledge. Inequality in control over 
resources may stimulate aggregate output 
but distort the pattern of production 
from that of an ideal based upon the 
wishes of all members of society, whereas 
inadequate knowledge decreases the like- 
lihood of rational consumer choice and 
increases the dependence of the consumer 
upon the producer. 

The political process is subject to 
much the same type of criticism so far as 
the attainment of ideal social legislation 
is concerned. The public issue that 
arouses the typical individual from 
apathy is the one that affects him directly 
and particularly, instead of indirectly 

18 This is not to infer than the optimum social welfare 
somehow transcends the interest of the very individuals who 
are the basis of social organizations, but to suggest that the 
vigorous but random expressions of interest groups cannot 


be expected to add up to the general social welfare or the 
public interest. 
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and generally along with the multitude 
of other citizens. His interest as a 
farmer, unionist, or business man—or 
subdivisions within these groups—usually 
calls forth his most vigorous efforts to 
protect and advance his position. Since 
individuals are inclined to be more arti- 
culate in the promotion of their special 
interests in contrast to their general in- 
terests as members of society, is there any 
reason to assume that the aggregating of 
such special interests will somehow bal- 
ance so that the general welfare or public 
interest will be maximized? Many 
national and international problems of 
public policy, although of transcending 
importance, are too remote from the in- 
dividual’s small influence upon policy to 
justify the prolonged attention and study 
that may be necessary to reach any con- 
clusion, let alone a “‘sound” conclusion. 


The basic first step in this problem is 
to determine what the “‘public interest’’!® 
or “general welfare” actually is. The term 
public is itself illusive, and one must 


1® The phrase “‘affected with the public interest,” which 
has played such an important role in public utility regulation, 
was apparently first used by Sir Matthew Hale, Lord Chief 
Justice of the King’s Bench of England, in an essay, De 
Portibus Maris, (circa 1670) published in 1787 by Francis 
Hargrave, an English barrister. Lord Hale contended that 
“if the king or subject have a public wharf, unto which all 
persons that come to that port must come and unlade or lade 
their goods as for the purpose, because they are the wharfs 
only licensed by the queen, according to the statute of 
I. El. cap. II. or because there is no other wharfin that part, 
as it may fall out where a port is newly erected; in that case 
there cannot be taken arbitrary and excessive duties for 
cranage, wharfage, pesage, etc. neither can they be in- 
hanced to an immoderate rate, but the duties must be 
reasonable and moderate, though settled by the king’s 
license or charter. For now the wharf and crane and other 
conveniences are affected with a publick interest, and they 
cease to be juris privati only; as if a man set out a street in new 
building on his own land, it is now no longer bare private 
interest, but is affected with a publick interest.” F. Har- 
grave, Collection of Tracts Relative to the Law of England 
London: 1787, pp. 77-78. Cited by B. P. McAllister, ‘Lord 
Hale and Business Affected with a Public Interest,” Harvard 
Law Review, March 1930, p. 764. For the use of the concept 
of public interest by quasi-judicial regulatory agencies, see 
R. W. Habeson, “The Public Interest Concept in Law and 
Economics,” Michigan Law Review, December 1938, p. 181, 
and M. M. Jansky, “An Analysis of the Standard of Public 
Interest, Convenience, and Necessity As Defined by the 
Federal Communications Commission,” George Washington 
Law Review, November 1937, p. 21. 
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guard against endowing it. with special 
characteristics of a somewhat mystical or 
overly organic nature. Hobson comes 
close to the organic interpretation in 
attributing to society a special psychical 
character: 

‘*. . . . we have laid stress upon those classes 
of social activities and phenomena where co- 
operation and interaction of private interests 
and purposes so modify and alter their nature 
and working as to give to that co-operation 
and interaction a special psychical character 
akin to personality. Thus regarded, com- 
munity is not merely a set of social institu- 
tions and activities, but in effect a collective 
personality, a partial fusing of the individual 
minds and purposes in what may be termed a 
federal unity. If individuals utilize com- 
munity in order to realize their material and 
spiritual aims, so does community use indi- 
viduals to realize the common life.’’?° 


Although instances can be cited to 
support the belief in the organic purpose- 
fulness of society, such an interpretation 
runs the risk of over-emphasizing the 
extent of harmony that exists in society 
and the ease of attaining the public in- 
terest. Undoubtedly society does act 
with a harmony and unity of purpose in 
those instances where adequate consensus 
is attained. The fact that division in 
society occurs, sometimes permitting es- 
tablished practices and customs to be 
overthrown and at other times stalemat- 
ing positive action, indicates that the 
organic unity of society is subject to re- 
alignment as well as occasional disinte- 
gration. Generally, however, the 
presence of abundant consensus—al- 
though not necessarily a reflection of 
accurate determination of public interest 
—leaves little doubt concerning the 
public desire and less opportunity of per- 
suading it to reverse its position. 

20J. A. Hobson, Economics and Ethics: A Study in Social 
Values (Boston: Heath, 1929); also published under the title, 
Wealth and Life: A Study in Values (London: Macmillan, 
1929), p. 167. See also sbid., pp. 31, 32, 68, and the review 
article on this work by A. B. Wolfe, “On the Content of 


Welfare,” American Economic Review, June 1931, especially 
p. 212. 
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It is in those instances where there is 
not workable consensus either as a result 
of lack of opinion or because of conflict- 
ing policies advocated by different groups 
that the role of the economist is conse- 
quently of greater importance. Lack of 
opinion may be due to public apathy, in- 
complete knowledge, or the excessively 
technical nature of the issue, whereas in- 
adequate consensus is generally the result 
of division of opinion such as may be 
produced by conflicts of various interest 
groups. In only rare cases of virtually 
unanimous concensus is there such a 
thing as the public as an organic unit. 
Generally there are as many “‘publics” as 
there are active interest groups, each 
striving with varying degrees of success 
to sanctify its actions by masquerading 
as the true defender of the public interest." 

Events, such as strikes in essential in- 
dustries, that greatly disrupt the normal 
pattern of the social and economic ac- 
tivity of the community attract the 
greatest public attention, but hardly the 
balanced and careful consideration that 
may be required to determine the true 
public interest. In addition, the urgency 
of the solution of such issues frequently 
decreases the likelihood of just settlement 
of the dispute, since termination of the 
disruption becomes more important than 


2! J. Dewey, The Public and Its Problems (New York: Holt, 
1927; reprinted hy Gateway Books, Chicago, 1946), chap. 1, 
and pp. 117, 134, 137, 147; W. Lippmann, The Phantom 
Public (New York: Harcourt, Brace, 1925), pp. 106, 111, 
112-113. Lippmann considers special interest to be spurious 


elements in the public. ‘“. ... The true public, in my 
definition of the term, has to purge itself of the self-interest 
groups who become confused with it. It must purge itself 
not because private interests are bad but because private 
interests cannot successfully be adjusted to each other if any 
one of them acquires a counterfeit strength. If the true 
public, concerned only in the fact of adjustment, becomes 
mobilized behind a private interest seeking to prevail, the 
adjustment is false; it does not represent the real balance of 
forces in the affair and the solution will break down.” 
(Ibid., pp. 112-13.) See also R. B. Dishman, “The Public 
Interest in Emergency Labor Disputes,” American Political 
Science Review, December 1951, pp. 1101-03. For a 
different view of the role of special interests in our political 
and economic life, see J. K. Galbraith, American Capitalism: 
The Concept of Countervailing Power (Boston: Houghton, 
Mifflin, 1952),, especially pp. 169-70. 
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the equity of the settlement.?? On the 
other hand, the public is inclined to 
ignore or overlook less dramatic disrup- 
tions to its routine andissues in which the 
effect is indirect or distant. Bias in de- 
termining the public interest may occur 
in both instances.?% 


So far we have treated public interest 
as identical with the desires or satisfactions 
of the public, requiring only the ex- 
pression of the ‘“‘collective will’ to dis- 
close the appropriate public policy. 
But such a view of public interest is 
a deceptive oversimplification of the 
problem. It is based on the popular, and 
possibly necessary, fictions that (1) the 
electorate in a democracy is not simply 
aresiduum of political control, but an 
active agency for the determination of 
policy, and (2) the expression of the will 
of the majority on virtually all issues is 
the sole modus operandi of democratic gov- 
ernment. The frequent acceptance by 
economists of this somewhat naive view 
of the democratic process is partly re- 
sponsible for the iteration of the distinc- 
tion between the economist gua economist 
and qua citizen. The citizen-sovereignty 
doctrine is untenable, not because it 
represents an unsound ideal, but because 
it is a useless distortion of reality. The 
informed and articulate citizen is a 


22 Dishman emphasizes the “public interest” primarily in 
terms of urgency of settlement. He says: ‘To put the point a 
little more precisely than perhaps the facts warrant, the 
public’s interest in a soft-coal strike would seem after sixty 
days to equal its interest at any time in a general railroad 
strike. The same point can be made, with some greater 
reservations, of strikes in the oil, copper, and maritime indus- 
tries.” (Op. cit., p. 1107.) 

23 A number of reasons may be listed for public apathy to 
important issues, but undoubtedly one of the most important 
is that most individuals find it impossible to obtain and 
maintain the degree of information and understanding 
necessary to reach conclusions on many public problems. 
This limitation applies not only to the so-called average 
citizen, but also to the elected representative. See P. H. 
Appleby, Policy and Administration (University, Ala.: Uni- 
versity of Alabama Press, 1949), p. 126, for an illustration of 
how a complex and ambiguous statement of the procedure of 
determining minimum electrical rates at reclamation proj- 
ects resulted in diverse interpretations. 
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mythical creation*‘ that has neither the 
methodological usefulness nor the partial 
foundation in fact enjoyed by the overly- 
maligned concept of the economic man. 


At best the public can supply only 
general direction to its elected representa- 
tives and occasional counsel on isolated 
issues.25> An important part of policy 
determination takes place outside the 
range of the direct control by citizens— 
even the most articulate and informed 
citizens. ‘Policy’ and “administration” 
are not completely independent functions 
if for no other reason than the impos- 
sibility of prior specification of policy for 
all problems likely to be encountered by 
the administrator.** A considerable part 
of public policy is determined during the 
process of administration, since neither 
the general public nor its representatives 
can be expected to possess the knowledge 
and foresight to anticipate the many 


2486. |. . At best, responsibility in a democracy will 
remain fragmentary because of the indistinct voice of the 
principal whose agents the officials are supposed to be—the 
vast heterogeneous masses composing the people. Even the 
greatest faith in the common man... . cannot any 
longer justify a simple acceptance of the mythology of ‘the 
will of the people’.”” C. J. Friedrich, “Public Policy and the 
Nature of Administrative Responsibility,” Public Policy (C. J. 
Friedrich and E. S. Mason, eds., Cambridge: Harvard 
University Press, 1940), p. 24. See, however, Herman 
Finer’s criticism of this article under the title of “Adminis- 
trative Responsibility in Democratic Government,” Public 
Admintstration Review, Summer 1941, p. 335. 

25 Lasswell believes that for the first time in the history of 
large-scale social organizations, sampling procedures and 
opinion polls may provide the means of realizing the aims of 
democracy through making available the views of the public 
to the elected representatives and government officials. H. 
D. Lasswell, “The Relation of Ideological Intelligence to 
Public Policy,” Ethics, October 1942, p. 27. This is, how- 
ever, just ha!f—and probably the less important half—of the 
problem. Quick interviews may reveal the attitudes of 
different groups on various issues; they cannot stimulate the 
interest and provide the knowledge necessary for public de- 
termination of policy. 

26 See the excellent review articles on writings in adminis- 
trative theory by J. M. Gaus, “Trends in the Theory of 
Public Administration,” Public Admintstration Review, Summer 
1950, p. 161, and W. S. Sayre, “Trends of A Decade in Ad- 
ministrative Values,” ibid., Winter 1951, p. 1. These articles 
contain appraisals of the major contributions to this field that 
have appeared in the Public Administration Review since its in- 
ception. See also A. J. Boudreau, “Public Administration 
and the Public Interest,” Canadian Journal of Economics and 
Political Science, 1950, p. 371; J. M. Gaus, ““The Responsibility 
of Public Administration,” The Frontiers of Public Adminis- 
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policy decisions required of the bureau- 
cracy.?? 


The lack of clear-cut cleavage between 
the administrative and policy functions of 
government has been greatly emphasized 
by the expansion of governmental activi- 
ties since the Depression of 1932. As long 
as the predominant function of the 
bureaucracy was primarily the enforce- 
ment of well-established regulatory 
acts, the policy-making aspects of ad- 
ministration—although present—were of 
relatively minor importance. Legisla- 
tion during the 1930’s, however, created 
new government functions as well as 
sharply increasing the activities of exist- 
ing agencies. As a result, at least two 
factors disturbed the previous adminis- 
trative—policy-making balance: (1) the 
problem of timing of such things as public 
works, fiscal policy, and price control 
sometimes did not permit prior public 
consideration,?* and (2) even when time 
for consideration was available, the 
technical nature of the issues discouraged 
widespread public response. In some 
cases the increased technicality of public 
problems has encouraged the substitution 
of extremely general issues, such as that of 
“bureaucracy” and “socialism,” in place 
of specific technical problems. Possibly the 
greatest disservice of the politician is the 
growing tendency to present public issues 


tration (Chicago: University of Chicago Press, 1936); EF. P. 
Herring, Public Administration and the Public Interest (New 
York: McGraw-Hill, 1936); and H. A. Simon, Administra- 
tive Behavior: A Study of Decision Making (New York: Mac- 
millan, 1947). 

27 The distinction between politics and administration, or 
policy-making and execution, that characterized much of 
the early approach to public administration is well illustrated 
by F. J. Goodnow, Polttics and Administration (New York: 
Macmillan, 1900). Although such a distinction provides a 
useful introduction to the topic of administration, the divi- 
sion is arbitrary and unrealistic when carried to its logical 
conclusion. See especiallv the comments of C. J. Friedrich, 
“Public Policy and the Nature of Administrative Responsi- 
bility,” op. cit., p. 5 ff. 

28 At the same time, the increase in government functions 
—especially at the federal level—has afforded greater oppor- 
tunity to pressure groups to influence legislation and adminis- 
tration. See E. P. Herring, “The Politics of Fiscal Policy,” 
Yale Law Journal, March 1938, p. 724. 
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in terms that encourage response at the 
expense of understanding. It is generally 
conceded that the economist, either as a 
teacher or writer, is performing a desir- 
able function when he aids the public in 
reaching well-informed decisions. But 
the economist’s obligation to the public 
would appear to be even greater in those 
instances where because lack of time or 
technical knowledge, the public must 
allow the policy function to pass at least 
temporarily from its control. 


III 


If the above view is accepted, it 
follows that more careful consideration of 
the nature of public interest and eco- 
nomic goals of society is required. Eco- 
nomists have frequently bypassed this 
problem on the ground that the public 
interest defies objective measurement and 
agreement.?® Implicitly or explicity, 
however, economists have posited goals, 
such as maximization of income, when 
discussing the operation of the economic 
system. It is but a short step from 
the goal of income maximization to 
such objectives as provision for future pro- 
ductivity and progress.*® Such goals, al- 


2° Possibly the extreme expression of this view is found, 
strangely enough, in a recent publication of Roy Blough, 
formerly a member of the President’s Council of Economic 
Advisers. He says: “The author does not look on the public 
interest as something that can be objectively determined or 
measured. It is, rather, a highly individual view of what 
makes the ‘good society.’ It is the gleam in a man’s eye of 
the way to promote a better world. . . .” R. Blough, The 
Federal Taxing Process (New York: Prentice-Hall, 1952),pp. 7-8. 
See also E. P. Herring, Public Administration and the Public 
Interest, pp. 23-4; I. M. D. Little, “The Economist and the 
State,” Review of Economic Studies, 1949, pp. 75-6, and A 
Critique of Welfare Economics, chaps. 3, 5, and 14; H. Myint, 
Theories of Welfare Economics, pp. xi, 225, 235; A. Radomysler, 
“Welfare Economics and Economic Policy,” Economica, 
(N.S.), August 1946, pp. 201-02; H. R. Smith, “The Role of 
Science in the Formulation of Economic Policy.” Southern 
Economic Journal, April 1949, pp. 333, 340; and A. B. Wolfe, 
“On the Concept of Welfare,” American Economic Review, 
June 1931, pp. 209, 210, 217, and “On the Criterion of 
Optimum Population,” American Journal of Sociology, March 
1934, pp. 588, 594-5, and 599. 

30 It is interesting to note that F. H. Knight, in his ad- 
mirable elementary text on the economic process, defined 
“progress” as an amoral concept, although he says that “it 
is a matter of standards or values to decide how much 
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though essentially nonspecific, are illus- 
trative of the standards that economists 
have employed in analysis in the past. 
Although generally accepting the prin- 
ciple of maximization in the study of 
production, economists have shown much 
less enthusiasm for positing distributive 
goals, even though the goal of income 
Maximization carries the assumption 
that (1) the individual’s work-leisure 
balance (and hence income-leisure bal- 
ance) is personally satisfactory, and (2) 
changes in aggregate income do not 
cause individual disaffection as a result 
of a new pattern of production and 
distribution. 

Perhaps the recent discussion of the 
‘optimum population” most clearly illus- 
trates the need to include consideration 
of distributive aspects in the develop- 
ment of a concept of public interest. 
Neither population per se nor income 
per se can be accepted as the sole goal 
of society, and to the extent that other 
factors are important they must be re- 
flected in the concept of optimum popula- 
tion. As a result, the formulation of this 
concept represents a special case in the 
determination of public interest. Econo- 
mists, however, have generally confined 
their analysis to the economic effects of 
population change, with varying recog- 
nition given to non-economic factors.*! 
Although at first glance such delimitation 
may appear desirable to obtain the ad- 
vantages of specialization in research, by 


progress society can afford or cares to have at the cost of 


sacrificing present values....’ F. H. Knight, The 
Economic Organization (Chicago: University of Chicago, 
1933), pp. 10-14. 

31 See H. Dalton, “The Theory of Population,” Economica, 
March 1928, p. 28; M. Gottlieb, “The Theory of Optimum 
Population for A Closed Economy,” Journal of Politecal 
Economy, December 1945, p. 296; E. F. Penrose, Population 
Theories and Their Application (Stanford: Food Research 
Institute, 1934), chaps. 2 and 3, and especially pp. 74 ff for 
criticism of the income concept of population optimum; 
L. Robbins, “The Optimum Theory of Population,” London 
Essays in Economics in Honour of Edwin Cannan (T. E. Gregory 
and H. Dalton, eds., London: Routledge, 1927), p. 120; A. 
B. Wolfe, “On the Criterion of Optimum Population,” op. 
cit., p. 588. 
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the very nature of the problem of select- 
ing an optimum, no one factor—such as 
income—can be considered to the ex- 
clusion of others. In addition, by con- 
centrating upon the income facet alone, 
changes in either population or income 
raise the familiar problem of inter- 
personal comparison of satisfactions un- 
less the optimum is to be a purely 
mechanistic index of productivity. *? 

As in the case of the formulation of a 
comprehensive concept of the public 
interest, the population optimum must 
encompass more than selected aspects of 
the population problem. In_ short, 
well-rounded treatment requires addi- 
tional analysis, although not necessarily 
by the economist, to determine: 
(1) whether the income distribution fol- 
lowing a change in population is more or 
less desirable than previously; (2) what 
non-income changes occur as a result of 
population change; and (3) whether 
population changes raise normative prob- 
lems even though society may not recog- 
nize them as such. This third point in- 
volves the familiar task of appraising 
social goals, which is the very heart of 
the problem of the determination of the 
public interest and selecting an optimum 
population concept. 

The interrelationship of these concepts 
may be illustrated from the field of re- 
source utilization. Given a restricted 
objective, such as accelerated defense 
mobilization, special arrangements may 
be desirable to modify the depletion rate 
of some resources and to encourage the 
discovery and development of additional 
sources of supply. In short-run analysis 
such changes are usually expressed in 
terms of the supply function of the re- 
sources in question, but for long-run 
analysis the population variable becomes 


32 Wolfe (p. 599) seems to adhere most closely to the pro- 
ductivity index of population optimum, whereas Dalton 
(p. 31) recognizes quite clearly that the economic optimum 
must answer the distributive question. 
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an important constituent of the problem. 
Thus in its long-term, broad aspects,the 
population problem is essentially the wel- 
fare or public interest problem, and only 
in a narrow sense the economic problem: 
it involves the question of the influence 
upon welfare of the change in one or more 
of the factors of production.*? In such a 
situation, the intrusion of the question of 
the public interest cannot be prevented, 
even though the public may not be 
conscious of the nature or importance of 
the issue, and failure to consider the wel- 
fare aspects results in inconclusive as well 
as inadequate treatment of the popula- 
tion problem. *4 


33 Wolfe states the broad aspects of this problem as follows: 
“*. . . . Once the people decide how hard and how long 
they want to work, and how rapidly they wish to exhaust 
their natural resources, there is, for any given state of the 
arts and any given available supply of resources an ideal 
distribution of resources between various industries. This is 
the balanced economy which, and only which, achieves the 
highest per capita output and the highest per capita real in- 
come.” A. B. Wolfe, “Economy and Democracy,” op. ctt., 
p. 1. It will be recognized that Wolfe’s “highest output and 
income” is so by definition and assumption, rather than a 
statement of what could be achieved under various condi- 
tions. Actually, it is a statement of the optimum for a given 
arrangement as distinct from an optimum for society. 

34 Penrose goes beyond such restricted treatment in propos- 
ing a means of establishing a welfare criterion for population 
optimum. He says: ‘‘Welfare may be defined as an aggre- 
gate of attained desirabilities. The attainment of desirabili- 
ties requires, in varying degrees, the consumption of certain 
kinds of goods and services, and it is with this aspect of the 
matter that the student of economics is primarily concerned. 
It is fundamental to my position that an aggregate of realized 
actual individual desires for goods and services is not 
necessarily nor even probably identical with an aggregate of 
desirable goods and services.” E. F. Penrose, op. cil., p. 74. 
Penrose believes that what constitutes desirable goods and 
services must be determined, not by what the public indi- 
cates it wants, but from a consensus of specialists in different 
fields. ‘‘. . . . The consumer cannot be accepted as an 
adequate judge of the economic means of attaining maximum 
welfare for himself. These economic means must be judged 
as objectively as possible in light of the best available 
scientific knowledge of the times.” (Jbid., p. 86.) Depend- 
ing upon one’s view of the ethical desirability of consumer 
sovereignty and one’s appraisal of how efficiently the pricing 
system functions, the above statements may bring either in- 
dignation or approval from social scientists. Clearlv, how- 
ever, this is the issue that must be faced, although by refusing 
to accept the consumer’s judgment of what constitutes his 
own welfare it does not follow that the standards of the 
experts should be imposed by coercion, even—for example— 
by the amount of coercion present in private-enterprise ad- 
vertising. In the same way that the analysis of any problem is 
incomplete until all reasonable alternative possibilities have 
been considered, so the determination of welfare or the pub- 
lic interest cannot rest solely upon expressed public opinion. 
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IV 


We may conclude that the public 
interest, which may also be termed the 
social welfare optimum, is maximized 
when the goals achieved by society co- 
incide with the “welfare standard,” 
which must be a joint-product of society’s 


wishes, supplemented by advice from 


specialists in those areas where the public 
is incapable of reaching informed con- 
clusions. The criteria chosen can not be 
confined to the summation of individuals’ 
desires because: (1) there are issues upon 
which the public has no opportunity to 
express its opinion; (2) there are issues 
about which the public has neither 
knowledge nor opinion; and (3) there 
are issues that cannot await public con- 
sideration. 


There are three main areas in which 
economists along with other social scien- 
tists are under obligation to aid, by 
analysis leading to policy recommenda- 
tion, in the determination of the public 
interest: (1) instances in which the pric- 
ing system fails to allocate costs properly; 
(2) situations where pricing-system di- 
rection of resources is not possible or de- 
sirable; and (3) occasions when the indi- 
vidualistic bias of the pricing system 
hinders or prevents the attainment of 
socially-desirable resouice allocation. 

Instances in which the pricing system 
fails to allocate costs properly are fre- 
quently the combined result of competi- 
tive forces and institutional practices, 
sometimes inadequately dismissed as ‘‘ex- 
cesses” of competition. For example, in 
agriculture existing tenure arrangements 
may encourage a type of exploitative 
farming that is not only destructive of the 
soil through leaching and wind and water 
erosion, but also of adjacent and distant 
regions through dust and silt deposition. 
The loss in productivity to the adjacent 
and distant farms may greatly exceed the 
reduction in output of those farms where 


such practices are followed. To the 
extent that exploitative farming leadstothe 
destruction of property rights of others, a 
special need for remedial and preventive 
action is raised, although even when such 
practices affect only the operator-owner 
in question society still has an interest in 
their prevention. Pollution of the air 
and water, destruction of animal re- 
sources, premature depletion of energy 
resources, and the impairment of hu- 
man resources provide additional 
illustrations of areas in which social 
costs are frequently not levied upon the 
responsible private interess.*5 

Some medical services, education in 
general, police protection, and the variety 
of “‘public services” illustrate well-known 
situations where the pricing-system direc- 
tion of resources is not in accord with 
existing social mores. The predominant 
characteristic of public-service activities 
seems to be the tendency to increase 
with social and economic progress. An 
allied but less apparent inadequacy of the 
pricing system is illustrated by the prob- 
lems encountered in administering gov- 
ermnent-owned land areas. In the case 
where such resources have a variety of 
uses, some of which are conflicting, the 
administrator may obtain only minor aid 
from the pricing system.** For example, 
government land in the western regions 
may serve a variety of purposes: recrea- 
tion, grazing, mining, watershed, lum- 
bering, irrigation, and reclamation. Con- 
flicts may arise both over the method of 
allocation and between different uses; 
some activities, such as grazing and min- 
ing, may be destructive of other uses, such 
as recreation and watershed protection. 
Since the returns from some uses, es- 
pecially those yielding predominantly 
public benefits, are frequently neither 


35See K. W. Kapp, The Social Costs of Private Enterprise 
(Cambridge: Harvard University Press, 1950). 

36 See M. Clawson, “Administration of Federal Lands in 
the Public Interest,” Journal of Politics, August 1951, p. 447. 
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numerically measurable nor readily com- 
parable, it is the function of the adminis- 
trator to determine and protect the 
public interest.” In many cases of this 
type, however, the pricing-system alloca- 
tion of such resources represents an 
outright distortion of the public interest. 

Finally, the operation of the pricing 
system is characterized by an individual- 
istic bias well in excess of any existing 
cultural predilection. The public interest 
—and indeed, the individual interest—is 
not limited to declared individual objec- 
tions but must include other objectives that 
are ignored because of lack of knowledge, 


37 The new welfare test of policy based on whether the 
program in question increases national income sufficiently 
to compensate those injured by such a program is of little use 
in such cases. Two major objections may be raised to the 
compensation device: (1) the extent of the injury or loss 
may not be measurable; and (2) it may be socially un- 
desirable to indemnify private interests under certain cir- 
cumstances. For example, the restriction of public domain 
grazing privileges may injure private ranching interests in 
order to protect watersheds and to increase public recrea- 
tional facilities. To the extent that the grazing practices 
of the past shifted part of the cost of operating a private 
undertaking to the public, no compensation—other than a 
possible terminal payment—would seem warranted in with- 
drawing this subsidy. See G. J. Stigler, ““The New Welfare 
Economics,” American Economic Review, June 1943, p. 355, for 
an amusiny red.uctio ad absurdum of the compensation device: 


119 


time, and patience, or that are stifled 
through the absence of satisfactory means 
of expression. An individual’s interest in 
obtaining (e.g.) a new automobile, al- 
though not necessarily greater than his 
apprehension over the fulfillment of the 
defense mobilization program, is by com- 
parison so direct, tangible, and by itself 
represents such a fractional drain on na- 
tional output that few individuals are 
likely voluntarily to curtail consump- 
tion because of concern over defense 
production. When such conflict occurs 
between private and public use of re- 
sources, the individual must be outbid by 
the authorized public agency or the un- 
hampered operation of the pricing system 
must be modified by selective controls. 
In either case important policy considera- 
tions are involved in the choice of 
methods of achieving the public interest 
as well as in determining what this in- 
terest is. Quite obviously, however, the 
method chosen to attain such objectives 
is valid only to the extent that these ob- 
jectives themselves promote the public 
interest. 
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Institutions, Ground Water, and Overdraft—An 
Aspect of Irrigated Agriculturet 


By J. HERBERT SNYDER* 


a decline of ground-water levels 
over a long period of time is a cause 
for concern, particularly in arid areas. 
Over the last twelve years the Antelope 
Valley, located in southern California’s 
Mojave Desert, has experienced declines 
that exceed fifty feet. Intensive irrigated 
agriculture, dependent upon pumped 
ground water, has drawn on the ground- 
water reservoir and lowered water levels. 
Ground-water mining—an excess of 
annual draft rate over annual recharge 
rate—has resulted and the Valley is 
subject to a condition of overdraft.' 

Irrigated agriculture in Antelope 
Valley has, over the last decade, pro- 
duced crops averaging more than 
$8,000,000 in value each year. Irrigated 
acreage has increased from 35,000 to 
more than 60,000 acres during the same 
period. Population has expanded from 
less than 10,000 persons in 1940 to more 
than 30,000 at the present time. Most of 


¢ Giannini Foundation Paper No. 143 Based on J. 
Herbert Snyder, Factors Affecting the Ground-Water Economy 
of the Antelope Valley, Los Angeles County, California, unpublished 
doctoral dissertation, University of California, Berkeley, 
1954. 415 pp. A condensation of this dissertation is 
available as: J. Herbert Snyder, Ground Water in California, 
The Experience of Antelope Valley, Giannini Foundation 
Ground Water Studies No. 2, Berkeley, California, February 
1955, pp. 171. The author is grateful to Professor S. V. 
Ciriacy-Wantrup, University of Calitornia, Arnold Brekke, 
formerly University of California, and M. L. Upchurch, 
USDA, for their helpful criticism of earlier versions of 
this paper. 

*Instructor in Agricultural Economics, University of 
California, Davis, California. 

1 Overdraft is the volume of ground water removed in 
excess of recharge within a particular area and for a specified 
time period. Average annual recharge—the flow resource— 
for this area is estimated to be about 40,000 acre-feet per 
year. Net draft is highly variable, but has exceeded 50,000 
acre-feet per year since 1933. Cumulative overdraft as of 
1952 is estimated to be 1,360,000 acre-feet. It is estimated 
that at the time of initial agricultural development in the 
Valley the ground-water stock resource, to a 500-foot depth 
(representing the approximate economic limits of pumping), 
was about 10,000 acre-feet. Snyder, Ground Water in Cali- 
fornia, op. cit., pp. 81-98. Differentiation of overdraft as an 
analytical device in ground-water studies is considered in a 
forthcoming publication. 


this increase has been in urban popula- 
tion. 


On the other hand, average annual 
recharge to the Valley would support 
only 8,000 to 20,000 acres of irrigated 
crops—depending on the type of crop 
grown—without causing continued de- 
cline in ground-water levels. Contrast- 
ing agricultural with urban water re- 
quirements, it is estimated that this same 
flow resource could maintain an urban 
population of between 90,000 and 
150,000 persons depending upon the 
type and extent of industrial develop- 
ment. 


But Antelope Valley did not expand 
with an eye to this limited and highly 
variable flow resource. The availability 
of a seemingly limitless ground-water 
stock resource or ground-water reservoir 
—created from the flow resource—en- 


- couraged mining the resource. Con- 


tinued declines in ground-water levels 
have resulted and overdraft is an ac- 
knowledged fact. 


The Agricultural Research Study 
Committee of the California Legislature 
has stressed the need for study of water 
resource problems. The Giannini Foun- 
dation of Agricultural Economics has 
begun studies that emphasize economic 
aspects of ground-water problems.? This 
paper presents the portion of the findings 
of an Antelope Valley study that deals 
with attempts to combat overdraft and 
evaluates their relative merits. The 
lessons learned here are applicable to 
most areas that depend on _ limited 


2 P, M. Bartz, Ground Water in California, The Present State 
of Our Knowledge. Giannini Foundation Ground Water 
Studies No. 1. Second Edition, Berkeley, California, Febru- 
ary, 1950. (Foreword by S. V. Ciriacy-Wantrup.) p. i. 
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ground-water resources for stability of 
agricultural production. 


The degree of applicability depends 
upon the degree of similarity of physical 
and economic conditions in other areas 
as compared with Antelope Valley. 
Every research into water resource use 
problems uncovers certain unique char- 
acteristics which need separate evalua- 
tion. As a consequence, the degree of 
extrapolation of experience in one area 
to another must be left to the discretion 
of the individual student of water re- 
source problems who uses the material 
provided by previous research. 

Basic data necessary to evaluating 
overdraft in Antelope Valley have been 
accumulated through investigational pro- 
grams and activities of the Agricultural 
Extension Service of the University of 
California, the Soil Conservation Service, 
the California Division of Water Re- 
sources, and others. However, no signi- 
ficant reduction of overdraft has yet re- 


sulted. Such investigational activity and 
basic data gathering are a necessary part 
of any attack on over-draft, although any 
consequent net gain is difficult to assess. 
Awareness has heightened a local desire 


to combat overdraft. Shifts from alfalfa 
to field corn (from high water consump- 
tion to low water consumption per acre) 
have permitted water saving for indi- 
vidual farms. Most farmers tend to 
watch their level of irrigation more 
closely, thus saving water. But the rapid 
rate of agricultural development in the 
Valley over the latest decade has more 
than offset any gains resulting from the 
changed policies of individual farmers. 
Long-run overdraft has continued—and 
at an accelerated rate. More compre- 
hensive measures were therefore at- 
tempted for controlling declines in 
ground-water levels. 


2 The activities of these organizations are treated more 
completely in a forthcoming publication. 


Koning, Water Law, and Overdraft 

No unique device exists for the regula- 
tion of ground-water use because of the 
great variability in physical and eco- 
nomic conditions to be found in the 
West. Instead, a pyramiding of statutes 
and court decisions—varying from state 
to state—has led to numerous devices, 
each appropriate for a specific situation. 
Attempts to control ground-water use by 
zoning are relatively recent outgrowths 
of the inability of ground-water law to 
prevent overdraft and related problems. 
The nature of ground-water regulatory 
devices vary from place to place and are, 
therefore, best studied in local or regional 
settings. 

Zoning ordinances utilize the police 
powers of the community to protect and 
promote certain types of land use by re- 
stricting others. Zoning regulations, 
generally, do not call for the performance 
of specific acts; they merely restrict indi- 
vidual initiative in land use and improve- 
ment to predetermined channels.‘ 

Water law, having evolved with chang- 
ing needs in development, use, and con- 
servation of the resource, is characterized 
by duplications, omissions, and conflicts. 
The California Water Code does not 
regulate ground-water use except from 
artesian wells (sections 300-311); in some 
southern California areas serviced by 
water from the Colorado River (sections 
1005.1-1005.2); and from subterranean 
streams flowing through known and 
definite channels (section 1200). The 


‘E. D. Solberg, “Rural Zoning in the United States,” 


Washington, D. C., U. S. Bureau of Agricultural Economics, 
Agricultural Information Bulletin No. 59, 1952. p. 4. Fora 
discussion of zoning as a tool of conservation policy, see, 
S. V. Ciriacy-Wantrup, Resource Conservation, Economics and 
Policies, Berkeley: University of California Press, 1952. 
pp. 282-286. 

‘ For a comprehensive discussion of water law, see, Wells 
A. Hutchins, Selected Problems in the Law of Water Rights in the 
West, Washington, D. C., U. S. Dept. of Agric. Misc. Pub. 
No. 418, 1942, 513 pp., and The President’s Water Resources 
Policy Commission. Water Resources Law, Vol. 3, 1950, 
777 pp. 

6 State of California. Water Code, 1951, Printing Division. 
Documents Section, Sacramento, California, 1951. 756 pp, 
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evolution of ground-water law in Cali- 
fornia and most of the West has been 
shaped by court decisions and precedent, 
with little interference from state legis- 
latures. The great variation in physical 
and economic resource conditions exist- 
ing in the arid and semi-arid West has 
favored such an evolution with, for the 
most part, a like variation from place to 
place in permitted local attempts at over- 
draft control by zoning. 

Experiment in Antelope Valley. Zoning 
activities aimed at ground-water over- 
draft have been short lived in Antelope 
Valley. In 1944 property owners, par- 
ticularly those active in the soil conserva- 
tion districts, became alarmed by reced- 
ing water levels and requested the Los 
Angeles County Board of Supervisors to 
take action. Los Angeles County Ordi- 
nance 4457 N.S., adopted by the Board 
of Supervisors on February 20, 1945 and 
effective thirty days later, zoned the area 
against further ground-water develop- 
ment except by special permit.’ The 
intent was to prevent well drilling for 
other than very essential needs and to 
prevent any property owner from drill- 
ing more wells than needed for maintain- 
ing and developing already established 
crops, thereby preserving the status quo 
until a master plan of land use or master 
conservation plan was prepared and 
adopted. The Los Angeles Regional 
Planning Commission was studying Ante- 
lope Valley soil conditions with this end 
in view, but the studies were dropped 
and “have not been resumed due to 
pressure of more urgent work.”’® 

Before adopting the ordinance the 
County Counsel had warned the Board 

7 Copies of the ordinances and the letters from the Los 
Angeles Regional Planning Commission and County 
Counsel cited below were obtained in 1950-51 by Mr. 
Victor W. Bruce for graduate seminar reports based on the 
early findings of this project and entitled, “Social Institu- 
tions Affecting Ground-Water Use in the Antelope Valley.” 

8 Personal communication from Mr. A. H. Adams, 


Director of Planxing, the Los Angeles Regional Planning 
Commission, to Mr. Bruce, 1950. 


of Supervisors that such an ordinance 
would probably not be legal, ® and indeed 
its constitutionality was attacked after 
several months by Superior Court Case 
No. 506889, entitled Los Angeles County 
Farm Lands Company, a Corporation, Plain- 
tiff vs. County of Los Angeles.1° In view of 
these facts, the Board of Supervisors re- 
pealed the ordinance by Ordinance No. 
4659 N.S. on April 16, 1946, and the suit 
was withdrawn. During the year the 
ban was in effect “many applications were 
made to the Regional Planning Commis- 
sion for [well drilling] permits most of 
which were granted and a few denied on 
the grounds that the proposed use did not 
justify the drilling of an additional 
well.”’!! 


The zoning ordinance had little effect 
in lessening overdraft in Antelope Valley. 
No reduction in anticipated draft was 
observed for the year 1945.'? Any effect 
the ordinance might have had in subse- 


quent years (had it remained in effect) 
would have depended upon the policy of 
the Regional Planning Commission in 
granting permits to drill new wells. 


®The legal citation summarizing contemporary legal 
opinion on this matter stated, “. . . . if conservation be 
the end sought, it is not promoted by selecting a particular 
class of persons on an arbitrary basis and conferring special 
privileges on them and denying the same privileges to all 
others. . . .” State exrel. Bactch vs. Huse, 187 Wash. 75, 
59 Pac. (2d) 1101, at 1105. 

10Qver 100 plaintiffs, owners of farm land in Antelope 
Valley, participated in this suit. The Los Angeles County 
Farm Lands Company, which held a “considerable amount 
of property,” was nominal plaintiff. ‘‘All of the plaintiffs 
were farmers in the valley or were workers whose livelihood 
was directly affected by the proposed ordinance.”’ Personal 
communication from Mr. Loyd Wright, attorney for the 
plaintiff, May 16, 1952. The Los Angeles County Farm 
Lands Company was organized in 1913, at which time 
25,000 acres of land near Lancaster and Palmdale were 
purchased for “speculative purposes.” No improvements 
were ever made and none of the land was ever rented. Land 
has been sold in large (farm sized) and small (lot sized) 
parcels, until only 160 acres now remain. When this last 
holding is sold the company will, for all practical purposes, 
cease to exist. Personal communication from Mr. P. FE. 
Neuschaefer, Los Angeles County Farm Lands Company, 
July, 1953. 

1 Adams, op. cit. 

12 Snyder, op. cit., p. 137 and Figure 4.1. 
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Even on a pro tem basis the attempt 
was not successful. Existing legal frame- 
work governing ground-water use will 
not permit enforcement of an ordinance 
that is discriminatory between those 
who’ have already begun to farm and 
those who wish to begin in the future. 
It will not permit restriction of water use 
to one person while at the same time per- 
mitting this use to another. 

Unless some change is madein this 
framework, it will remain impossible to 
halt developments in an area while 
methodical investigations of and proposed 
solutions for existing problems are deter- 
mined. Comprehensive land and water 
surveys would be necessary before an 
area is developed if the speed and degree 
of development (by zoning) are to be so 
regulated that overdraft may be pre- 
vented or at least minimized. '* 

Zoning activity in Antelope Valley 
since repeal of the ban has largely focused 
on land use, without direct reference to 
overdraft. As yet, the Master Plan of 
Land Use in Antelope Valley applies 
only to a narrow strip across the Valley 
that includes the urban areas and very 
little of the area devoted to irrigated crop 
production. Zoning attempts that focus 
on the water problems of irrigated agri- 
culture have moved into the background. 

Overdraft Elimination Not Probable. Fu- 
ture zoning against overdraft would 
necessarily be based on the amount of 
water available for apportionment on a 
per-acre basis. 

A possible method of zoning control 
could divide water equally among culti- 
vated acres. If zoning in Antelope 
Valley were based on average annual re- 
charge volume of water (40,000 acre- 
feet), each acre would receive less than 
one inch of water per year upon ulti- 


13 Each area investigated, however, could present different 
situations, depending upon the quantitative relationships 
existing between the flow and stock components of the 
ground-water resource and the irrigable acreage. 
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mate development of the irrigable land 
(some 600,000 acres). No _ intensive 
agricultural crop enterprise could be 
supported by this small amount of water, 
which makes zoning for ultimate develop- 
ment unrealistic and unlikely, though 
such a goal was once hoped for.'* Long- 
run overdraft in Antelope Valley could be 
eliminated by such zoning, but the con- 
sequences to agriculture appear to pre- 
clude its adoption. The amount of 
ground-water recharge available each 
year—the ground-water flow resource— 
is insufficient to support a valley full of in- 
tensive irrigated agricultural enterprises. 
An additional barrier would be the super- 
vision and metering needed to regulate 
the ground-water draft of individual 
farms. 

Another method of zoning control 
could reduce irrigated acreage to the 
maximum supportable by the annual 
recharge volume of water. Supportable 
acreage would of course depend upon 
the water requirements of the crops 
grown. Since zoning could not legally 
dictate the crops to be grown, a first 
approximation&of supportable acreage 
should be based on a high water-consum- 
ing crop, such as alfalfa. When applied 
against an allowance of 5 acre-feet per 
acre per year for alfalfa requirements, 
average annual recharge in the Valley 
would support 8,000 acres—a total acre- 
age less than one-fourth the present 
acreage in alfalfa alone. Nearly 600,000 
acres of irrigable land would have to be 
zoned against agricultural use or belong 
to the community through governmental 
(state, county, etc.), or quasi-govern- 
mental (district) ownership. The volume 
of annual pumpage involved in the 
water rights of this large holding could 
then be sold to the farmers operating the 
8,000 acres. Cultivation of crops that 
consume small volumes of water might 


14 Adams, op. cit. 
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be brought about indirectly by expanding 
the amount of land privately owned and 
proportionately cutting the per-acre 
water allowance. 

Public ownership of most of Antelope 
Valley is probably not politically feasible. 
Since very little irrigable land in the 
Valley today is publicly owned, nearly 
600,000 acres would have to be pur- 
chased, involving enormous expendi- 
tures.!5 Such ownership would be neces- 
sary to acquire the overlying water rights, 
for effective control of pumpage. Such 
acquisition would be legally feasible but 
economically infeasible. | Government 
proprietorship is frequently an important 
tool in controlling resource use, but basic 
resource imbalance between water and 
land apparently precludes its adoption 
in the Valley. 

It is concluded that zoning to eliminate 
long-run overdraft is not probable in the 
Antelope Valley. 

Conservation Perhaps Feasible. Conserva- 
tion is defined as “. . . . changes in the 
intertemporal distribution of use. In 
conservation, the redistribution of use 
is in the direction of the future; in de- 
pletion, in the direction of the present.”’!® 
Before considering measures directed at 
resource conservation, the need for con- 
servation should be determined by ap- 
praisal of the resource’ in question. With 
abundant resources a thrifty husbandry 
may be inappropriate, especially when 
weighed against possible social and pri- 
vate costs. Conservation in terms of 
shifting use-rates into the future may also 
be inappropriate if technological advance- 
ment holds a key to open up new or sub- 
stitute resources—such as importing 
water from surplus to deficit areas, sub- 
stituting atomic power for conventional 


18 Private land is currently selling for $500 to $1,500 per 
acre, depending on location, and conditions and purpose of 
the sale. 

16S. V. Ciriacy-Wantrup, Resource Conservation, Economics 
and Policies Berkeley: University of California Press, 1952. 
pp. 51-53. 


fuels, etc. However, foreseeing future 
advances of this nature is largely impos- 
sible, which prevents a true determina- 
tion of the optimum resource use-rate 
over time. This “optimum state of con- 
servation” may be specified theoretically 


_in terms of maximum discounted net reve- 


nue over time, but practical limitations 
call for successive step-by-step approxi- 
mations and appraisals over time as con- 
ditions change.!7 

Present physical, legal, and economic 
conditions of Antelope Valley, combined 
with major difficulties associated with 
water importation plans (discussed be- 
low), call for a conservation attitude to- 
ward the Valley ground-water resources. 

The ground-water resources of an area 
may be differentiated into flow (average 
annual recharge) and stock or ground- 
water reservoir components. Relatively 
little can be done to affect the magnitude 
of flow resource, which is fundamentally 
determined by climate. Conservation 
measures must be largely directed at the 
stock component of the ground-water 
resources. 

Any measure to shift ground-water 
stock resource use rates toward the future 
would be a _ conservation measure. 
Changing to crops that use smaller 
volumes of water or otherwise reduc- 
ing the volume of irrigation applied 
each year could serve this purpose. 
Agriculture in Antelope Valley has so 
developed that none of these measures 
would of themselves have eliminated 
long-run overdraft. They would have 
been conservation measures, however, 
for long-run overdraft would have been 
shifted toward the future as a con- 
sequence of shifting the intertemporal 
distribution of use into the future. 

Under the existing legal framework, 
conserving the ground-water stock re- 
sourceis feasible through zoning thatspeci- 


17 Ciriacy-Wantrup, op. cit., pp. 76-93. 
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fies the amount of water to be used per unit 
area of land. The type of crop to be 
grown could not be regulated directly. 
Restriction by the community of the 
water each owner may take is probably 
justified as ‘‘an adjustment of conflicting 
private rights and the apportionment of a 
common property right among the sev- 
eral owners.”!§ In upholding the con- 
stitutionality of an Orange County, 
California, ordinance prohibiting waste 
and regulating the use of water from 
pumping wells, the court said: 
‘Legislation with respect to water affects 
the public welfare and the right to legislate 
in regard to its use and conservation is refer- 
able to the police power of the state... . 
[The ordinance] has for its purpose the con- 
servation of subterranean waters, a legitimate 
field for the exercise of police power. ‘ 
it seeks to prevent the undue waste of the 
percolating waters within the County of 
Orange, thereby conserving said water and 
materially benefiting the public wel- 


fare .3..’ 


Assuming that intensive irrigated agri- 
culture will continue in the Valley, 
zoning to specify maximum pumpage 
volume on a per-acre basis would give 
each acre an equal share in the ground- 
water stock. The volume specified could 
be set to control—indirectly—the crops 
grown (i.e., high water users or low 
water users). Zoning to reduce annual 
draft rates, thereby shifting resource use 
into the future, would be a conserving 
action. Such zoning would have major 
enforcement problems. Maintaining 
specified pumpage volumes would re- 
quire metering of draft volume for each 
irrigation pump, which would be ex- 
pensive. 

A possible alternative, keeping records 
of crop acreages for each property unit, 
could approximate the same result. For 
example, water allotments set at 2.5 


18 People vs. New York Carbonic Acid Co., 196 N. Y. 421, 90 
N. E. 441, at 448. 

19 In re Maas, 219 Cal. 422, 27 Pac. (2d) 373, at 424 and 
425. 
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acre-feet per acre per year for a farmer 
operating 160 acres would permit 50 
acres in alfalfa (high water requirements) 
and 110 acres fallow. The farmer would 
then be assumed to be within his per- 
missible volume of pumpage.?° If the 
entire acreage were devoted to irrigated 
cereals or vegetable crops (low water re- 
quirements), it could be assumed that the 
farmer was not pumping more than his 
allotted volume. This would not be as 
accurate as metering pump draft, but 
could be operated at lower cost to the 
enforcement agency and would presum- 
ably not be greatly in error. Although 
overdraft would continue, conservation 
would be effected. 

Furthermore, the unnecessary practice 
of overirrigation—which frequently leads 
to wasting water—would be controlled. 
Thus zoning to conserve the ground- 
water stock resource might also lead to 
improved farm management practices. 
Zoning to conserve ground water in the 
Valley probably could not be instituted 
without opposition, but it appears to be 
legally and technically feasible. 


“Pay as You Pump” 

Similar in some respects to the Ante- 
lope Valley overdraft problem is the 
overdraft experience in Orange County, 
California, also centering around a lo- 
calized overdraft situation.2!_ The pro- 


20 In this situation the farmer could be applying as much 
as 7.5 acre-feet to each acre in alfalfa and still not exceed his 
allotment. If he were to apply only 5 acre-feet per acre to 
alfalfa, he could devote one-half of his acreage to this crop 
and fallow the remainder. Such situations, however, would 
not necessarily constitute economic units of operation.‘@ 

21 Information on Orange County ground-water problems 
is from the following reports: C. R. Browning, “Contribu- 
tions of the Flow of Santa Ana River to Coastal Basin Re- 
plenishment or Beneficial Use in Acre-Feet,” Tustin, Cali- 
fornia, August 1952, 7 pp. Processed. (Report by C. R. 
Browning, Consulting Civil Engineer.); W. D. Miller, “To 
the Citizens Water Conservation Committee,” Santa Ana, 
California, August 1952, 8 pp. Processed. (Report by 
W. D. Miller, Secretary of the Orange County Water 
District.); and Ross A. Shafer, “Statement to Joint Legisla- 
tive Interim Committee on Water Problems, Re: The 
Proposed Plan for the Replenishment of the Coastal Basin 
of Orange County, California,” Orange County Water 
District, Santa Ana, October, 1952. 8 pp. Processed. 
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hibition of waste and regulation of use of 
ground water by law was not enough to 
prevent overdraft because of basic water- 
land resource imbalance. In 1951 esti- 
mated net draft amounted to 203,000 
acre-feet per year and average recharge 
136,000 acre-feet per year, leaving 
an average annual deficit, or overdraft, 
of 67,000 acre-feet. Salt water from the 
ocean has infiltrated the ground water 
until nearly 5,000 acres of land along 
the coast are now underlain by ocean 
water. It is estimated that restoring 
water (and pressure) to 1920 levels would 
halt further salt water encroachment. 
To do this, a total recharge volume of 
about 375,000 acre-feet must be restored 
to ground-water storage. Annual re- 
charge importations must overcome ac- 
cumulated deficit as well as average 
annual overdraft. 


Two major problems are involved: 
where to get the necessary volumes of 
water, and how to pay for it. The first 
problem is answered by obtaining water 
from the Los Angeles Metropolitan Water 
District which controls Colorado River 
water delivered to the Los Angeles and 
San Diego areas. The second problem 
has defied answer for many _ years. 
Recent passage of Senate Bill 91, how- 
ever, an amendment to the Orange 
County Water District Act, may not 
only solve the overdraft problem of 
Orange County but also set a pattern for 
solving some types of localized overdraft 
problems in other areas.?* 


The act sets forth as its major purpose 
the replenishment of underground water 
supplies of the Orange County Water 
District. Two methods of payment will 
provide the water necessary to fulfill this 
objective. The district may levy a 
general tax, not to exceed eight cents per 
$100 of assessed valuation of real prop- 


22 California, Statutes of 1953, Chapter 770. Deering’s 
California General Laws, No. 5683. 
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erty, including improvements. The tax 
would range from less than 25 cents per 
acre of ordinary cropland to about $1.00 
for the best orange groves. Water pur- 
chases from this tax fund (used to over- 
come cumulative overdraft only) are 
limited, to protect non-farm property 
owners from subsidizing payments for 
water necessary to eliminate annual over- 
draft induced by farmers. 


The second method of payment is a 
pumping assessment (extraction tax) not 
to exceed $5.50 per acre-foot for ground 
water pumped within the district. For 
the typical farmer, assumed to be pump- 
ing ground water at an average cost of 
$4.50 per acre-foot, total cost of pumping 
plus the levy would be $10.00 per acre- 
foot—or less if the pumping assessment is 
less than the maximum. The total cost 
paid by the farmer will vary with crop, 
price levels, irrigation practices, soil type, 
climatic variations, etc., but for most 
crops and “‘average” situations a cost 
between $8.50 to $10.00 per acre-foot is 
probable. Every well in the district has 
been registered and water meters are being 
installed. It is hoped that the plan will be 
in full operation by 1955, when the 
first extraction tax will be available.?* 


It is believed that annual income in 
the Orange County Water District will 
be enough to control annual overdraft 
and eventually correct accumulated over- 
draft. One of the major advantages of 
this plan is that it does not, insofar as can 
be determined, interfere with water 
rights of the individual property owner 
any more than does any ordinary prop- 
erty tax. Furthermore, it dictates pay- 
ment in proportion to the amount of 
ground water used by each pumper. To 
the same extent that a particular indi- 
vidual contributes to local overdraft he 
must pay to help overcome the overdraft. 


23 Personal communication Mr. W. D. Miller, Secretary, 
Orange County Water District, July 13, 1953. 
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Could the Orange County Plan Work in 
Antelope Valley? Many points of similarity 
exist between the Orange County 
ground-water economy and that of Ante- 
lope Valley. The major points of differ- 
ence revolve around magnitude of over- 
draft and source of imported water. 
Current annual overdraft in Orange 
County is approximately one-half the 
current annual overdraft in Antelope 
Valley. To restore ground water to 1920 
levels would require 375,000 acre-feet in 
Orange County, and nearly 2,000,000 
acre-feet in Antelope Valley. At the 
same time the average Antelope Valley 
farmer with field crop farms cannot 
afford as high tax rates as can the 
average Orange County farmer who 
specializes in citrus. 

The first problem to be solved would be 
organization of a district with power to 
levy both the ad valorem land tax and 
the use-charge pumping assessment. 
Such a district could be formed in the 
Valley pursuant to California law. But 
are the other problems soluble? What 
are the possible sources of water to be 
used to recharge the Antelope Valley 
ground-water stock resource? The 
Owens Valley-Los Angeles Aqueduct, 
crossing the western end of the Valley, 
transports slightly more than 300,000 
acre-feet per year through the area. 
Water could be spilled into dry stream 
beds for natural recharge, or delivered by 
gravity to most areas of Antelope Valley 
for direct irrigation if conduits were con- 
structed. But legal, physical, and eco- 
nomic bars prevent such supplying of 
water to the Valley by the Los Angeles 
Department of Water and Power.*4 

Los Angeles water rights in Inyo 
and Mono counties (to supply the aque- 
duct) are appropriative and limited to 
the use of the city and its inhabitants 

24 Personal communication Mr. S. B. Morris, General 


Manager, Department of Water and Power, the City of 
Los Angeles, December 30, 1953. 
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unless surplus water exists. No surplus 
water is available in the aqueduct. Ex- 
change or sale of aqueduct water for use 
in the Valley would therefore require the 
assent of two-thirds of the qualified 
voters of the city of Los Angeles. Further- 
more, the costs associated with purchase 
and distribution of water to replace 
aqueduct water plus loss of revenue from 
power generation by aqueduct water 
below Antelope Valley raise impossible 
economic barriers, even if legal and 
physical obstacles could be overcome. 
Supplying water to Antelope Valley from 
the Los Angeles Aqueduct is not feasible 
under present conditions. 


Direct supply of water to the Valley 
from the Metropolitan Aqueduct (Colo- 
rado River water) is not technically 
feasible because of differences in eleva- 
tion, Antelope Valley being much higher 
than the Metropolitan outlets. The cost 
of lifting water into the Valley, plus prior 
water rights by other areas of metropoli- 
tan Los Angeles, tends to bar this water 
as a possible source of water for Antelope 
Valley. 


Feather River water is priced too 
high ($50.00 per acre-foot) for Valley 
farmers.?5 Unless the cost to farmers is 
at least partially subsidized, Feather 
River water is not a probable water 
source for Antelope Valley agriculture. 


If a firm water supply could be pro- 
vided at prices Valley farmers could 
afford, a plan similar to the Orange 
County Water District Plan could stem 
long-run overdraft in the Valley. Unless 
such a supply can be provided, the only 
alternative is to conserve the limited stock 
resource as efficiently as possible. 


28 Snyder, op. cil., pp. 115-128 and 147-148. 

State Water Resources Board, Report on Feasihility of 
Feather River Project. Sacramento, California: Department 
of Public Works, Division of Water Resources, State Print- 
ing Office, May 1951, 127 pp. Mimeo. 
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State-Wide Activity 


The Division of Water Resources of 
the California Department of Public 
Works has engaged in irrigation, drain- 
age, and water development investiga- 
tions and programs. Part of this activity 
has involved cooperative investigations 
with other state, local, and federal 
agencies. Division activities in Antelope 
Valley have been restricted, essentially, 
to gathering basic data, with little or no 
direct impact on the local overdraft 
problem. The State Water Resources 
Board has been created as an administra- 
tive board using the Division of Water 
Resources as the investigating agency 
to make state-wide investigations of water 
resources, their use, and their develop- 
ment. The proposed Feather River 


Project—to take water from the Sacra- 
mento Valley and move it over 500 miles 
into southern California—is one of several 
outgrowths of their investigations. 


The State Water Resources Board was 
created to investigate California’s water 
resources. In 1947 the Board was 
authorized to make, and funds were 
appropriated for, a thorough state-wide 
water investigation.?® The investigation 
work is conducted by the Division of 
Water Resources, under the direction of 
the Board. This investigation has in- 
cluded Antelope Valley only incidentally 
as one of several areas in the state faced 
with the problem of water supply in- 
adequate for the amount of permissible 
ultimate development. The proposed 
Feather River Project may alleviate the 
water shortage in southern California in 
general, and Antelope Valley in par- 
ticular. 

In August 1951, applications were filed 
on behalf of the State Department of 
Finance to appropriate water from 
Feather River, Italian Slough, and Old 


26 State Water Resources Board. ‘‘Water Resources of 
California.” Sacramento, California: Bulletin No. 1, 1951. 


River for use in “‘areas south of Teha- 
chapi Mountains” (i.e., southern Cali- 
fornia) and other areas south of the 
Sacramento-San Joaquin Delta area.” 
No specific amount of water has been 
allocated to Antelope Valley nor to other 
areas in the category covered by “areas 
south of Tehachapi Mountains.” The 
Feather River Project is not as yet au- 
thorized for construction; only prelimi- 
nary investigations have been launched. 


The initially-listed sale price for Feather 
River Project water of $50.00 per acre- 
foot in areas south of the Tehachapi 
Mountains is more than agricultural 
users in Antelope Valley can pay.?® Thus 
far, water importations into Southern 
California have been stimulated pri- 
marily by nonagricultural pressures. 
Large demands of the urban population 
(residential, commercial, and industrial) 
have exhausted local water supplies. 
Urban users can afford to pay the cost of 
water importations. In the city of Los 
Angeles during the period 1946-1949 
payments by residential water users 
averaged $66.38 per acre-foot and com- 
mercial water users made payments 
averaging $53.64 per acre-foot, while the 
few sales for agricultural irrigation aver- 
aged only $6.78 per acre-foot. The rates 
of payment for nonagricultural use are 
close to the suggested sale price of $50.00 
per acre-foot for Feather River water in 
areas south of the Tehachapi Mountains. 
The question to be answered in such 
situations concerns the level of subsidy to 
agricultural water users, if any, that non- 
agricultural water users should support. 
Technology, ability to pay, need for 
water, and other institutional factors 
favor a solution to water shortage prob- 
lems through transfer of water from 


27 Personal communication from Mr. A. E. Edmonston, 
State Engineer, 1952. 

28 Depending upon the crop grown, a maximum of $7.00 
to $17.00 per acre-foot has been suggested for 1946-1951 
crop price levels. Snyder, op. cit., pp. 115-128 and 147-148. 
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surplus ‘to deficit areas. But though this 
solution may prove economically, physi- 
cally, and legally possible, there is still 
the serious drawback that it may offer 
only temporary respite to agriculture 
until urban demands again claim the 
limited water resource. ?® 
Notwithstanding the obstacles, it is 
apparent that the only method of ma- 
terially reducing long-run overdraft in 
Antelope Valley involves importation 
of outside water. Zoning, without addi- 
tional imported water, cannot eliminate 
overdraft in Antelope Valley but could 
act to conserve the stock resource. Re- 
duction of acreage to eliminate or reduce 
long-run overdraft will not occur unless 
marginal producers are forced out as 
economic limits of pumping are reached, 
thereby bringing about a balance be- 
tween average annual draft and recharge. 
Political pressures, brought to bear if the 
latter situation were to develop, would 
probably prevent such extreme results. 


Combating Overdraft 

Investigations and action programs 
launched in Antelope Valley have led to 
only small gain in the battle against 
overdraft. Many of the recommended 
actions have led to the accumulation of 
data and information on water use that 
are valuable in the analysis of overdraft, 
but agricultural development of the area 
has proceeded at such a rapid rate that 
individual on-the-farm gains have been 
more than offset by water use in new 
development. 

Specific actions and measures effective 
in eliminating long-run overdraft are 
seriously affected by two sets of condi- 
tions. First, the physical resources avail- 
able and their potential balance or im- 
balance can easily, as in Antelope Valley, 

29°It is hereby declared to be the established policy 
of this State that the use of water for domestic purposes is 
the highest use of water and that the next highest use is for 


irrigation.” Section 106. Water Code, 1951, State of Cali- 
fornia, op. cit. 
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make control of overdraft extremely 
difficult. Second, economic factors that 
dictate resource utilization may be so 
strong as to offset actions designed to 
combat overdraft. Zoning attempts have 
been either legally unsound or so diffi- 
cult of enforcement that they have had 
to be abandoned. 


If the ground-water flow resource of a 
given area is, or can be modified to be, 
sufficient to support an economically de- 
sirable agricultural economy in that area, 
then the existing legal framework govern- 
ing resource utilization can be effective 
in controlling overdraft. If, as in Ante- 
lope Valley, the local economy is already 
developed far beyond the capacity of the 
flow component of the ground-water re- 
source, with consequent mining of the 
stock resource, no simple solution is in 
sight. Ifa firm supply of imported water 
could be provided at a price Valley 
agriculture could pay, some form of a 
‘“‘pay-as-you-pump” plan, similar to the 
Orange County Water District plan, 
might reduce and eventually eliminate 
long-run overdraft in Antelope Valley. 


Zoning to conserve the stock resource is 
recommended if the Valley desires to re- 
duce overdraft. Enforcement of zoning 
measures necessary to eliminate over- 
draft in the Valley is not feasible without 
a firm supply of inexpensive imported 
water. Without supplemental imported 
water at a price Valley farmers can 
afford, the best that can be done— 
legally, economically, or politically—is 
to conserve the ground-water stock. 
Long-run overdraft will continue. 


Economic forces will bring about a 
more or less gradual shift out of agri- 
culture as the economic limits of pump- 
ing are approached. Urbanization may 
not only soften the harshness of such a 
transfer, but also act to subsidize, in part 
at least, the importation of water to the 
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area. Importation from surplus to deficit 
areas—favored by technologic, economic, 
and political factors—would increase the 
ground-water flow resource by direct 
addition of imported water to the stock 
or its diversion to irrigation. 

Further experience and research with 
a water import plan is necessary to de- 
termine the temporary or permanent 


nature of such a solution and the levels 
that would result in a balance between 
ground-water flow resource (recharge 
plus imported water) and draft. Barring 
imported water, long-run overdraft in 
Antelope Valley and similarly character- 
ized areas will continue until economic 
forces bring a balance between recharge 
and draft. 
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Some Fundamentals of Mineral Economics 
By ORRIS C. HERFINDAHL* 


| id is the purpose of this paper to 
provide a simple account of some 
processes involved in the economics of 
exhausting assets, especially an account 
of exploration. The resulting analytic 
framework should be helpful in evaluat- 
ing recent suggestions on materials policy 
and also in thinking about currently 
pressing problems flowing from widely 
advertised ‘‘shortages” of certain min- 
erals. 

Some of the elements involved in the 
exploration process have been discussed 
in two of the leading articles in this field, 
but they leave the role played by ex- 
ploration essentially untouched. The 
elementary economics of the mining firm 
was given a very satisfactory exposition 
in 1913 by L. C. Gray.! Eighteen years 
later, Hotelling analyzed competitive and 
various non-competitive situations in ex- 
hausting assets, but his work involved the 
assumption that it is known that all de- 
posits of the mineral have been found.’ 
A description of the exploration process 
requires examination of the mineral 
industry as well as the firm and intro- 
duction of the assumption that more 
mineral deposits can be found at some 
cost. We shall proceed by discussing 
first the competitive minerals firm, fol- 
lowing Gray, and then the competitive 
minerals industry. The analysis will be 
applied to a problem in mineral taxation 
and to some exploration data for petro- 
leum. 

The Competitive Mine 

The competitive mine operator is 

faced with the problem of determining 


*Committee for Economic Development, Washington, 


D.C. Responsibility for the views expressed rests with 
the author and not the CED. 

1L. C. Gray, “Rent Under the Assumption of Exhausti- 
bilitv,” Quarterly Journal of Economics, Vol. 28, 1913-14, pp. 
466-89. 

?H. Hotelling, “The Economics of Exhaustible Re- 
sources,” Journal of Political Economy, April, 1931, pp. 137-75. 


how rapidly to extract mineral from the 
ground. In the discussion of this problem 
it is assumed that (1) the anticipated 
price of ore is constant, (2) the ore is of 
uniform quality, (3) the contents of the 
mine are known to the operator, and 
(4) marginal cost in any given year and 
the corresponding average variable cost 
are a function only of the rate of output 
in that year. The investment in mining 
equipment is assumed to have been made, 
and marginal cost, as here used, contains 
no element of revenue foregone by pro- 
ducing a unit of output in one period 
rather than another. The resulting 
quasi-rent goes to cover the cost of re- 
producible mining equipment and the 
investment in the mineral deposit. For 
other purposes more elaborate assump- 
tions might be desirable; for example, 
making marginal cost in any period de- 
pendent in some way on the set of outputs 
over the life of the mine or on the cumu- 
lated output from the mine. The simple 
assumptions used here will serve well 
enough, however, to illustrate the problem 
confronting the mine operator. 

To choose the mine’s output schedule, 
each period’s marginal net return (price 
minus marginal cost), in dollars of present 
value, must be compared with the margi- 
nal net returns of the other periods. It is 
immediately evident that it is necessary 
that the marginal net return must be the 
same in every year of the mine’s life, for 
otherwise profits could be increased by 
shifting output from one year to another. 
Comparison of the present values of 
marginal net returns will be facilitated 
by the diagrams in figure one showing 
demand and cost curves for successive 
years of the mine’s operation. 


In figure one, price is assumed to re- 
main at six dollars and all dollar values 
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are measured from this level. Hence the 
zero on the vertical scale corresponds to 
a level of six dollars. There is no discount 
factor applied to year one, but in year 
two the line from which cost is measured 
(in present value) is moved up so that 
the distance to the line indicating 


price is equal to $6/(1+r), where r is’ 


the rate of discount. In the diagram a 
discount rate of thirty percent has been 
used to make its effect easily visible. 
Costs in year three are similarly dis- 
counted and are measured from the 
third abscissa. Thus the cost curves 
flatten out and move up for more distant 
years, but any portion of a cost curve 
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FIGURE 1 (Price minus cost measured in present value.) 
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below the price line in year one will also 
be below it in any later year. This 
representation is equivalent to plotting 
the present value of price minus cost for 
successive years, as is indicated by the 
label for the vertical axis. For every 
year, equal vertical distances represent 
the same number of present dollars. 


To illustrate the equating of marginal 
net returns in the years of the mine’s 
operation, suppose, first, that the length 
of the period over which the mine is to 
be operated is dictated by a wise govern- 
ment (hypothetical) and is set at two 
years, with the further requirement that 
the mine be operated at a uniform rate of 
output throughout any single year. With 
the present value of the difference be- 
tween price and marginal cost the same 


in each year, that level of (P—MC) is 
selected which will enable the contents 
of the mine to be extracted within the 
dictated period.* If the contents of the 
mine are twenty-nine units, the operator 
selects outputs of approximately fifteen 
units (AB) for the first year and fourteen 
units (CD) for the second year. Any 
shift of outputs will reduce profits, as is 
evident on inspection of the diagram. 

If the directive is changed to permit 
any length of life for the mine, the 
operator must decide whether it is profit- 
able to extend the life of the mine by 
transferring output from earlier to later 
years. In the example, he will transfer 
output from years one and two to year 
three in such a way as to leave the 
present values of marginal net revenue 
equal for the first two years. The net 
revenue loss on units transferred from 
the earlier years is approximately equal 
to the change in output times marginal 
net revenue. The net revenue gain from 
the additional output of the third year 
is equal to output transferred times price 
minus minimum average variable cost. 
In the example this minimum is attained 
at an annual output rate of eight. He 
may, of course, operate at this rate for 
only a part of the third year. 

So long as maximum average net 
revenue in year three is greater than 
marginal net revenue in the first two 
years, it will pay him to transfer more 
output to the third year. In the present 
example the finish of this adjustment 
process is indicated by line EK. The 
present value of the marginal net revenue 
in each year is equal to the maximum 
average net revenue in the last year of 


3 If the contents of the mine are large enough, this condi- 
tion may involve operation at outputs with marginal cost 
greater than price. If the mine operator is required to ex- 
haust the contents in two years, he will operate at these 
outputs, with the second year output greater than the first 
but, if the government permits him to abandon part of the 
mine’s contents, he will produce equal outputs in the two 
years with marginal cost equal to price. 
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operation, with outputs in the three 
years of approximately 13.5 units (EF), 
11.7 units (GH), and 3.9 units. The 
output of 3.9 units in the third year is 
produced in a little less than half a year 
at an annual rate of eight units. It would 
not pay to transfer any output to the 
fourth year unless the contents of the 
mine were somewhat greater than 33.2 
units (=13.5 + 11.7 + 8), that is, 
unless the present value of marginal net 
revenue, adjusted to a three-year plan of 
operation, is less than the present value 
of maximum average net revenue in the 
fourth year. 


The Long Run: Constant Cost of Exploration 


The preceding section has not involved 
the problem of adjustment in the number 
of mines. The possibility of finding new 
properties by exploration makes the 
analysis of this problem for the exhausting 
resource quite similar to that of industries 
using only reproducible assets. It is 
only at a late stage in the history of an 
exhausting resource that the problem 
takes on peculiarities that distinguish it 
from the case of reproducible assets. 


The first long run case to be considered 
is the simple one in which the quality of 
ore discovered remains constant, on the 
average, and the average cost of discover- 
ing a ton of metal (or ore) remains 
constant. It is immediately evident that 
the long run equilibrium, after proper 
imputation of returns, will be character- 
ized by zero profits for the industry in 
both exploration and mining. The 
‘‘profits,” or rent, on the deposits dis- 
covered will be entirely consumed by the 
cost exploration. If true profits do 
appear for the industry as the result of an 
increase in, say, demand, exploration 
activity will increase, resulting in a larger 
stock of known properties. Since no 
property will be held idle if the industry 
is competitive (unless costs are too high 


for properly defined variable costs to be 
covered), current output will increase, 
the price of metal and ore will decrease 
to the original level, and exploration 
activity will then decrease, but not to its 
original level. 

From this simple schema it is evident 
that the stock of known properties is not 
a matter of happenstance but is deter- 
minate and governed by economic forces. 
Proximately, the stock of properties in 
long-run equilibrium is related to the 
output of the industry and the rates at 
which properties are exploited. The 
governor that brings about changes in 
the stock of properties is profits after 
allowing for exploration costs. 

The principal variables lying behind 
the industry’s rate of output and the rate 
of property exploitation are the following: 


1. Demand. If demand increases, price 
goes up, producing profits and an increase in 
exploration activity. The stock of properties 
is increased, current output increases, and the 
price of ore declines to its original level. The 
stock remains greater, industry output is 
higher, as is also the volume of exploration 
activity in order to maintain the larger stock 
of properties. 

2. Cost of exploration. If the cost of explora- 
tion declines, profits appear in exploration. 
Exploration activity increases the stock of 
properties, and the prices of metal and ore 
decline in response to a greater output of ore 
and metal until, on the average, profits from 
exploration are zero. The stock of properties 
is permanently larger as is also the rate of 
exploration. 

3. Economies of scale in mining. The larger 
the output at which diseconomies cf scale 
appear in mining, the more rapid will be the 
rate at which a particular property will be ex- 
ploited, and the lower will be the supply 
price for ore. 

4. The rate of discount. The higher is the 
rate of discount, the more rapid is the rate of 
exploitation, and the higher will be the 
supply price for ore. 

5. The average size of property. If the typical 
mining operation incurs increasing costs 
after a certain output if it increases output 
per year, an increase in average size of deposit 
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will lead te an extension of mine life and an 
increase in the supply price of ore. With a 
larger size deposit the mine operator could 
keep the same mine life, but he can escape 
some of the diseconomies of scale by extending 
mine life and increasing his annual outputs 
by a smaller quantity than if life was left 
unchanged. 


The above five factors are the principal 
ones affecting the industry’s rate of output 
and the rate of property exploitation. 
This is not a complete catalogue, and an 
analysis of the factors considered here 
could easily be quite complex, but at the 
least it should be clear that the stock of 
known properties is a determinate result 
of demand and cost conditions in explora- 
tion and mining. 


The Long Run: Rising Cost of Exploration 


On the assumption that the cost of 
exploration rises with the cumulated 
discoveries of the industry, we now ex- 
amine relations among cost of explora- 
tion, price of ore, rate of exploration, and 
the stock of properties, following the 
course of the mineral industry to the end 
of its life. 

Changes in the number of mines are 
brought about by the presence of profits 
or losses in exploration, that is, by the 
difference between the value of a typical 
known property and the cost of discovery. 
The present price of ore and the cost of 
mining together with prices and costs 
anticipated over the life of a mine de- 
termine the present value of a typical 
deposit of ore in the ground, and the 
difference between this value and the 
cost of discovering a typical deposit deter- 
mines the direction that will be taken by 
the volume of exploration activity, with 
the usual short- and long-run adjustments 
when the output of the exploration in- 
dustry changes. 

With a shift from constant to rising 


cost of exploration, the life of a mine 
will be lengthened and the stock of 


properties will decrease with further 
rises in price. The stock of properties 
will decrease because a negatively-sloped 
industry demand curve and a rising 
cost of exploration will result in losses if 
the stock is not diminished. At all 
times the quantity of ore coming on 
the market in any year will be equal 
to the quantity of ore discovered plus 
the decline in the stock of properties 
and, when the system is moving along 
in equilibrium, the value of known de- 
posits will be rising, the discovery rate 
and the stock of properties will be 
declining with the quantity of ore placed 
on the market resulting in a price that 
fulfills price expectations in the sense that 
the value of ore in ground moves up 
with the cost of exploration. While the 
price of ore in ground moves up with the 
cost of exploration, the rate at which the 
cost of exploration rises depends on the 
cumulated discoveries of the industry 
which in turn depend on the rate at 
which price rises. This interrelationship 
may be clarified by considering what 
would happen if further discovery is 
impossible. 4 

If further discovery is impossible, the 
price of ore in ground will rise at a rate 
equal to the rate of discount. If it were 
anticipated that price would rise faster 
than this, properties would be withheld 
from current production to take ad- 
vantage of the higher future prices and 
vice versa. With price rising each year 
by the rate of discount, the time at which 
a property is exploited would be a matter 
of indifference for any single operator. 
The date of complete exhaustion of all 
reserves will depend on the complete 
demand curve. 

Suppose next that further discovery is 
possible, but only with rapidly rising 
exploration cost. Under these circum- 
stances, the bulk of current supply will 


4 This is the case that was examined by Hotelling in 1931. 
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come from reduced stock, but exploration 
will take place as price moves up, pre- 
venting price from rising as rapidly as 
the rate of discount but with explora- 
tion still not in sufficient volume to 
maintain the stock of properties. Ex- 
ploration will continue, at higher and 
higher cost, until price finally gets so 
high that nothing is purchased, and the 
“day of judgment” for this mineral will 
have been reached. The mineral will 
almost surely not be completely exhausted 
but, given demand, it simply will not pay 
to continue looking for it. 


The above discussion has proceeded 
on the assumption that the economy in 
question is isolated. If this is not the 
case and the mineral can be imported, 
the situation is quite analogous to the 
domestic case where different producing 
regions are involved, a problem that has 
been avoided in this discussion by the 
implicit assumption of a uniform average 
cost of exploration throughout the 
country. With this restriction removed, 
the regulator of exploration activity in 
each region or country is still the gap 
between average price of ore in ground 
(price of metal less smelting and mining 
cost) and the cost of exploration. In 
equilibrium, cost of exploration, though 
not necessarily the same in each region 
because of transportation and other cost 
elements, will move up by the same 
amount in all regions as time progresses, 
although regional differences in the be- 
havior of the exploration cost functions 
may produce shifts in the relative quanti- 
ties supplied by the different regions. If 
a new producing region is discovered, 
there are two effects as its output in- 
creases: the price of metal is pushed 
down, though very little if the region is 
unimportant relative to total supply, and 
the cost of exploration in the new region 
rises until it is ““equated”’ with the cost of 
exploration elsewhere, that is, until there 


is no gap between price of ore in ground 
and cost of exploration in the region. 
Finally, mention should be made of the 
influence of scrap recovery. The effect 
of the scrap component of supply is to 
reduce the demand for primary metal. 
The supply curve for metal from scrap 
will depend on the stock of metal in use, 
its age distribution—though this is not of 
much importance for the long run prob- 
lem—the scrap rate, and collection and 
processing costs. In those cases where 
irretrievable losses in use are low, scrap 
can act as a powerful factor to cut down 
the rate at which reserves in the earth are 
exploited. This is obviously not true for 
fuels, but the recovery rate is significant 
for many metals. 


The preceding discussion has covered 
only the competitive firm and industry. 
In addition to the non-competitive situa- 
tions, there are many factors that have 
not been considered, two of which are 
mentioned here. First, technological de- 
velopment at the several levels of pro- 
duction can stave off long-run difficulties 
and, for considerable periods of time, 
actually overcome them. Second, the 
analysis has proceeded as if metals are in- 
dependent in production. This is not 
true in many cases. Copper, lead, zinc, 
gold, and silver, for example, are often 
associated in various combinations in the 
same ore. Because of association of 
metals in ores and also because an 
explorer is often uncertain of what ore 
he will find, exploration activity is also 
likely to involve more than one metal and 
more than one type of ore. Some of the 
modifications necessitated by these factors 
are clear enough. Others would require 
much development. A simple account of 
the exploration process has been pre- 
sented here, however, in the belief that it 
will be of some service in the considera- 
tion of minerals problems. 








An Application of the Analysis 


One of the important problems to 
which the preceding discussion of the ex- 
ploration process can usefully be applied 
is capital recovery in the minerals indus- 
tries for tax purposes. In the case of 
reproducible assets, the basis for capital 
recovery under federal income tax law is 
the cost of the asset. If the tax laws are to 
leave investment in minerals industries 
just as attractive as in other industries, 
neglecting the problem of risk aversion 
or preference, what should be the capital 
recovery provisions for minerals? 


The statement is often made that since 
a miner is using up his capital with every 
ton of ore taken from the ground, he 
must be allowed to deduct the value of the 
ore mined (presumably value in ground) 
as an expense if he is to have adequate 
funds to acquire another deposit and con- 
tinue operation. If this is permitted, 
however, investment in minerals will be 
favored over investment in other indus- 
tries. If the minerals industries are in 
long-run equilibrium, it is true that 
capital recovery equal to value of mineral 
in ground would provide a sum equal to 
the cost of finding the properties. There 
are difficulties, however, resulting from 
the fact that some firms spend money on 
exploration without results. If they are 
permitted to deduct these expenditures, 
as they should be, and at the same time 
the successful firms are permitted deduc- 
tions equal to the value of known mineral 
in ground, the total deductions allowed 
the industry will be greater than the ex- 
penditures incurred in finding the prop- 
erties, contrary to the practice for other 
industries where deductions may not 
exceed the cost of acquiring the property. 
To put it simply, the lucky firms should 
not be permitted to make capital re- 
covery deductions for capital invested by 
the unlucky firms, which is what they 
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would be doing if they deducted the full 
value of the ore they mine rather than the 
cost incurred in finding it. If the firms 
are restricted to deduction of actual costs 
incurred, as they should be, deductions 
will not be sufficient to provide for re- 
placement of each property when the cost 
of exploration is rising. This is, of course, 
a desirable result. 

The writer hastens to add that market 
value of ore versus cost as the basis for 
capital recovery is not a live issue in the 
politics of mineral taxation. Actual de- 
ductions go far beyond either standard. 
The problem has a measure of current 
interest, however, because the assertion 
that market value is the correct basis for 
capital recovery is sometimes used, illogi- 
cally, to support the percentage de- 
pletion system. * 


Exploration for Petroleum 


It may be objected that the hypothesis 
under consideration, that the volume of 
exploration activity depends on the antic- 
ipated profit from exploration, cannot 
adequately describe the operation of 
minerals industries because exploration is 
so uncertain an activity that it will not 
respond systematically to changes in 
profit. It is the purpose of this section to 
see whether exploration for petroleum 
responds to variables that may be taken 
to represent changes in average expected 
profit. Oil is selected for examination 
because some relevant data are available 
over a long period of time, especially a 
measure of exploration activity. 

The mere existence of exploration 
activity that is unrelated to expected 
profit is not sufficient to invalidate the 
hypothesis that the volume of explora- 
tion depends on expected profit. Al- 
though some or even a large amount of 
exploration may take place in ignorance 

5 The time pattern of deductions for depletion can usefully 


be regarded as a separate issue from the problem of the total 
amount of deductions allowable over the life of the property. 
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of profit prospects or because of risk 
attraction, activity that is geared to 
profit may still dominate the behavior of 
the total volume of exploration. 

The annual number of wells drilled in 
the United States is used as a measure of 
petroleum exploration activity.° The 
deflated price of crude oil’ and deflated 
private final product® will be used as 
indicators of anticipated profit. The 
data cover the period from 1909 to 1949, 
with 1917-18 and 1942-45 omitted be- 
cause the variables were not free to move 
in their usual fashion in these years. All 
variables are expressed in deviations from 
trend rather than in absolute values. °® 


Trends have been eliminated to pre- 
vent them from dominating short-term 
changes in the variables. The long-term 
changes in these and related variables 
are, of course, of great interest. The 
wells-drilled series has a substantial up- 
ward trend over the forty-year period, 
the trend value increasing from eighteen 
thousand in 1909 to thirty thousand in 
1949, an increase of two-thirds. The 
deflated price of crude, with sizable 
fluctuations, has very little trend over 
this period, with a fifteen percent in- 
crease from $1.25 per barrel to $1.43 
(deflated price). At the same time, the 
increase in crude production was enor- 


* Petroleum Facts and Figures, 1950 (New York: American 
Petroleum Institute) p. 121. This series embraces dry holes 
and all successful oil wells, including development wells and 
gas wells. Service wells are excluded. Some writers would 
probably wish to exclude development wells (those drilled 
within one mile of a producing well) leaving only the ex- 
ploration wells. Although the probability ot success is quite 
different, both types are open to the influence of changes in 
anticipated profit, and both types of drilling result in the 
verification of deposits whose presence was suspected but 
not known with certainty. 

7 Ibid., p. 121. The price of crude was deflated by the 
B.L.S. wholesale price index. 

* Deflated gross private product for 1929 to 1949 was ex- 
tended back to 1909 by a deflated net private product 
series. The deflated gross private product series is from p. 
146, 1951 National Income Supplement to the Survey of Current 
Business. The deflated net private product series is taken 
from p. 544 of A. G. Hart’s Money, Debt, and Economic Activity. 

* A linear trend was eliminated from the wells drilled and 
price series. Deflated private product was expressed in 
deviations from a linear logarithmic trend. 


mous. The 1949 trend value of 1.90 
billion barrels was eleven times the 
0.17 billion barrels produced in 1909. 
The much smaller increase in wells 
drilled is the result of declines in two 
ratios, the ratio of reserves to annual 
production and the number of wells 
drilled per unit of discoveries and new 
developments. Both of these series de- 
clined during the first half of the period 
from 1909 to 1949 and were roughly 
constant in the last half. The ratio of 
reserves to annual production fell from 
about twenty-two to around thirteen. 
Thousands of wells drilled per billion 
barrels of discoveries and new develop- 
ments fell from roughly forty to around 
eleven.'° The changes in these two 
ratios are probably to be accounted for 
mainly by technological developments in 
search, drilling, and production. 

With trends eliminated, the following 
correlation results are obtained: 

X1 Wells drilled (deviations from 
trend) 

Xe2 Deflated price of crude (deviations 
from trend) 

X; Deflated private product (devia- 
tions from trend) 


Ti2 .70 T13 56 To3 .06 

T12.3 81 T13.2 ifs Ry.93 .87 
Both the price of crude and private 
product contribute substantially to ex- 
plaining the variation in wells drilled. 
The price of crude plays an obvious role 
as an indicator of anticipated profit, but 
the interpretation of private product is 
less clear. It might be viewed as an 
indicator of shift in the demand curve or 
may indicate a combination of avail- 
ability of funds, the elusive element of 
confidence, and estimates of shifts in the 
demand curve. 

A check on these results is possible for 
the period after World War I by using 


10 The data from which the two ratios have been calculated 
are trom Petroleum Facts and Figures, 1950, pp. 121 and 182. 
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profits after taxes in the crude oil and 
natural gas industry as an indicator of 
anticipated profit from petroleum ex- 
ploration.'1_ The variables considered 
here for the years 1919-41 and 1946-49 
are as follows: 


X; Wells drilled (deviations from trend 
previously calculated) 

X; Deflated private product (logarith- 
mic deviations from trend pre- 
_viously calculated) 

X, Deflated profits (deviations from 
linear trend) 


The simple correlation between wells 
drilled and profits after taxes is moder- 
ately high (ry, = .74). The partial 
influence of private GNP with the 
influence of profits “eliminated” 
(ri3.4 = .45) is much lower than it was 
with the price of crude as the third vari- 
able (ris.2 was .73). Consequently the 
multiple coefficient, Ri.s, = .80, is not 
much higher than the simple correlation 
between wells drilled and profits after 
tax (ri, = .74). Profits, a most reason- 
able indicator of anticipated profit, do 
appear to play an important role in ex- 
plaining the variation in wells drilled. 


These data as well as those for the 
longer period from 1909 to 1949 do not 
suggest that all exploration for petroleum 
is sytematic but only that the systematic 
portion is large enough to dominate the 
behavior of total wells drilled. 


The hypothesis that exploration re- 
sponds to anticipated average profits has 
here been applied only to petroleum. 
Unfortunately, measures of exploration 


11 The profits series is taken from Statistics of Income and 
is deflated by the B.L.S. wholesale price index. After 1937 
the Bureau of Internal Revenue has separated field services 
from the oil and gas industry, but I have included field serv- 
ices over the whole period. For the present purpose this 
industry and some others should be excluded from the profits 
series, but the difficulties in doing so are very great. The 
series suffers from another defect in that the capital recovery 
deductions allowable for tax purposes are not closely related 
to deductions that are relevant to determining the profit- 
ability of crude oil production for the purpose of investment. 
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activity are not yet available for other 
minerals. If such measures become 
available, it is the writer’s view that 
exploration for these minerals will be 
found to be systematically related to 
variables reflecting anticipated profit. 
The joint product aspect of mineral ex- 
ploration and production will consider- 
ably complicate matters, of course. 
The contrary hypothesis, that explora- 
tion in total is not systematically related 
to profits, is not attractive either for 
petroleum or other minerals. The im- 
portant condition necessary to attract 
“rationally” managed funds to explora- 
tion is that the dispersion in the success 
attending the repeated investment of a 
given sum of money not be too high. 
There are two reasons for believing that 
this condition is widely met. If by ex- 
ploration is meant an attempt to get 
additional information on the presence 
or absence of a mineral deposit, then 
much of it is not a matter of search in 
unknown areas with a low expectation 
and high dispersion of success for re- 
peated efforts of limited size, but rests in- 
stead on relatively good prior knowledge 
and a fairly high expectation of success. 
This view seems reasonable because so 
much exploration activity apparently is 
based on contiguity and extension. 


From the viewpoint of the investor, 
another source of stability in the success 
of investment is the availability of de- 
vices for spreading risk, such as the cor- 
poration. This factor is independent of 
the preceding one and can operate even 
though the expectation of success for 
exploration efforts of small size is very 
low and the dispersion of results is high. 
In this way the problematical success of 
limited exploration operations can be 
overcome, with the investor remaining 
exposed to much the same kinds of un- 
certainty that accompany investment in 
firms outside the minerals industries. 





Is the “Theory of the Firm” Misused in Current 
Land Economics Research? 
By C. CLYDE MITCHELL* 


NUMBER of research monographs, 
bulletins, and journal articles on 
production economics appearing in recent 
years have attempted to build upon the 
“theory of the firm.” I have for a long 
time had some misgivings as to its 
applicability in production economics, 
in problems requiring a generalization 
from micro-economic problems to the 
broader field of public policy. Lately, 
however, the fashion of employing the 
theory has spread to land economics. In- 
asmuch as land economics has always by 
definition been concerned broadly with 
“social theory,” the attempt to generalize 
from firm analysis, marginal productivity 
theory, and other parts of the model 
employed by modern neo-Hicksians, ap- 
pears to this observer to be a loss rather 
than a gain. 

Most land economics research en- 
deavors to ascertain ways in which re- 
source-use can be improved. Let us in- 
vestigate whether in such studies we can 
safely} use the neo-Hicksian model now 
accepted as “standard”? by the great 
majority of economists: 

The goal of economic organization is 
efficiency ,and welfare. Increases in 
physical goods and services are accepted 
as the measure of achievement toward 
these goals. Although most theorists 
demonstrate a nodding acquaintance with 
the non-physical and abstract com- 
ponents of welfare, the non-measura- 
bility of such components requires that 
they be omitted from consideration. 
One sub-branch of the profession accepts 
the belief that the ‘‘indifference”’ concept 
makes such measurability unnecessary 


* Department of Agricultural Economics, University of 
Nebraska. 


anyhow. On this latter point there is 
considerable disagreement; however on 
the matter of the basic goal being 
efficiency and welfare in physical terms, 
there is a long history of agreement 
stemming from the eighteenth century. 
The careful writer thus begins his con- 
ceptual introduction with a phrase such 
as the following: “Efficiency in the use of 
resources is judged by the total amount of 
goods and services that are produced 
with a given set of resources and techni- 
cal knowledge.”” So far, no argument. 


To test any particular economic situa- 
lion against another, and against the effi- 
ciency welfare goal, some system of 
measurement must be used. Monetary 
amounts are the most convenient, and in 
most cases the only measurable, factors. 
The thing that is maximized in most eco- 
nomic models is therefore monetary 
amounts. Economic scientists have not 
been able to devise realistic (and neces- 
sarily very complex) models dealing with 
amounts of diverse physical goods, much 
less abstract satisfaction-welfare feelings. 
There is general agreement, with appro- 
priate qualifications, that the maximiza- 
tion of the monetary ‘equivalent’ of 
goods and services is an acceptably good 
approximation to physical maximization. 
The careful writer thus continues. 


“If the economic system is one in which the 
assumptions of the accepted theories of 
economic value hold (perfect competition, 
factor mobility, and economic knowledge), 
then value in use is correctly expressed by 
price. This must be so, because if price and 
value should diverge, the system would move 
to a point of equilibrium where price and 
value would once again have to coincide. 
Therefore, a system of economic logic in 
which net incomes of entrepreneurs are 
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maximized will necessarily describe the con- 
ditions of a real world system in which goods 
and services are at a Maximum.” 


So far, still no argument. But now we 
must face reality. 


Before the mid-thirties, theorists con- 
sidered that using monetary amounts to 
represent goods and services constituted 
no serious handicap in bridging the gap 
between theory and reality. There was 
little disagreement with the proposition 
that traditional economic theory was an 
acceptably accurate description of 
“basic” forces in the real world. In the 
strict logic of the theoretical system, a 
maximization of money values did auto- 
matically guarantee a maximization of 
physical goods and services and the 
optimum employment of all resources. 
The careful writer would continue: 


“We now make another assumption;— 
that the real situation we are investigating is 
one in which the assumptions of the tradi- 
tional theory rule, or at least one in which 
reality is ‘near enough’ to the assumptions 
that ‘tendencies’ can be reasonably expected 
to exist. We must be willing at all times to 
bear the burden of proof on this point.” 


Let us look at an astute modern theorist 
and see how he handled the problem. 
Hicks, in Value and Capital, was careful in 
observing the limitations of the logical 
system he was elaborating. 


A. On p. 78 Hicks points out that he 
intends to extend the traditional theory 
of value so that it becomes a “‘theory of 
production.” This was a logical aim. 
Value theory had up until the time he 
wrote been primarily concerned witha 
system in which sellers and buyers met in 
the market; the problem of producers, 
separated from buyers by a period of 
time, had not been adequately covered 
into the theory. 


1J. R. Hicks, Value and Capital (New York: Oxford Uni- 
versity, Press, Second Edition, 1946). 
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B. On p. 84 Hicks acknowledges that 
for his development of ideas to be logical 
we must assume that the departure of our 
real-world situation from “‘perfectly com- 
petitive markets” is very small. To be 
better understood, Hicks should have 
said that the departure from the three 
assumptions of classical economics must 
be very small: perfect competition, perfect 
mobility of resources, and perfect knowl- 
edge—but of course assumptions two and 
three are included in a broad, compre- 
hensive definition of ‘‘perfectly competi- 
tive markets.” The complete recital of 
assumptions should, in my opinion, be 
repeated every time an economist writes 
on this subject; otherwise, he is bound to 
be influenced by the current highly- 
publicized ‘proof’ of a considerable 
amount of price or non-price competition 
in the market to neglect the equally im- 
portant assumptions as to factor mobility 
and the economic man. Hicks admits 
that if departure from the traditional 
assumptions is not small, we cannot analyze 
much using the methods of economic theory. 
(p. 85) 

C. On p. 99 Hicks takes another major 
step. With what we have learned earlier 
in his theory of the equilibrium of the 
firm, we can set up “an economic 
system,” in which the “price system” not 
only regulates exhange, but also regu- 
lates production. Of course Hicks means 
that the price system, without the 
necessity of government interference or 
any other human activity except rational 
economic responses to price, regulates pro- 
duction “‘properly.” The tie, back to 
maximization of goods and _ services, 
remains quite clear to Hicks. 


D. However Hicks acknowledges (p. 
99) that monopolistic competition and 
state intervention are fatal to his theory— 
“economics” can not handle them. 
**Economics,” that is, the logical system 
Hicks considers to be “‘economics,” in 
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which prices serve properly to regulate 
the system, cannot handle situations in 
which powers other than price and ra- 
tional response to price are permitted to 
exist. 

E. In later chapters, Hicks fits his 
“theory of the equilibrium of the firm” 
into the “theory of general equilibrium of 
exchange,” which is of course part of the 
“theory of general equilibrium of pro- 
duction.” The latter theory is a “‘value 
theory’; that is, a description of the con- 
ditions under which the relationship be- 
tween price and value will be “‘correctly”’ 
maintained in a price-regulated com- 
petitive economic system. In this en- 
tire system, the price mechanism, work- 
ing through: ~ ordering of preferences 
by the human. involved, is capable of 
bringing about what he calls “stable, 
dependable, equilibrium solutions.” ‘The 
great merit of Hicks’s development of the 
theory is that his tie to “physical effi- 
ciency”’ is logically strong. He believes 
that he has laid down “a pure theory of 
economic dynamics,” its laws, its regu- 
lators, its principles. (p. 283) “.... 
the system of economic relations we have 
been studying is nothing else but the form 
of a progressive economy.” (p. 302) 
There was apparently no doubt in Hicks’s 
mind that the parts of his system of 
price-regulated activities fit into a con- 
sistent whole, the goal of which is pro- 
ductive efficiency in the goods-and- 
services sense. 

Now let us take up some of the note- 
worthy attempts of economists in recent 
years to apply traditional economic an- 
alysis to problems in land economics: 
“‘to resource conservation generally and 
soil conservation specifically.”* The 
Iowa State College bulletins by Heady 
and associates are excellent examples, 


2W. G. Murray, “Foreword” to Principles of Conservation 


not necessarily because they are the best 
in this field, but because the statement of 
the theoretical setting is in most of them 
presented in a particularly straightfor- 
ward manner. Implicit in the entire 
series of bulletins is the almost-unques- 
tioned belief that maximization of mone- 
tary returns to the individual firms under 
study will automatically produce opti- 
mum social benefit. 

These ideas are perhaps most clearly 
stated in the Heady and Swanson Bulletin 
entitled Resource Productivity in Iowa Farm- 
ing with Special Reference to Uncertainty and 
Capital Use in Southern Iowa.* The first 
page of the test (p. 753) has three para- 
graphs. The first paragraph sets the stage. 
It talks about e*ciency, the efficiency that 
has been brought about by applying the 
results of scientific research, new crop 
varieties, new machines. This efficiency 
led to great increases in the production of 
goods and services. The authors say: 
“One criterion for judging the perform- 
ance of an economic system is the 
total amount of goods and services that 
are produced with a given set of resources 
and technical knowledge.” So far no 
argument, except possibly one of em- 
phasis. Instead of saying “‘one criterion,” 
I think the authors could have well said 
“the major criterion”—the other criteria 
they mention, such as speed in adopting 
the results of scientific research, new crop 
varieties, and new machines, are actually 
subsidiary means of achieving the major 
goal, production of goods and services. 

The very next sentence after the one 
quoted is the site of the error, however. 
The authors say: ‘“‘Economic analysis gives 
the conditions which must hold true if 
the total product or return is to be at a 
maximum for a given quantity of re- 
sources. If the value of total agricultural 
production of Iowa is to be as great as 





Economics and Policy by Earl O. Heady and O. J. Scoville, 
Iowa Agricultural Experiment Station Research Bulletin 
382, Ames, 1951, p. 364. 


3 Earl O. Heady and Earl R. Swanson, Resource Productivity 
in lowa Farming, lowa Agricultural Experiment Station Re- 
search Bulletin 388, Ames, 1952. 
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possible from the resources in use, each 
farmer must arrange his resources so as to 
yield the greatest value of product.” 
Bingo! The transition from physical 
goods and services to maximization of 
money incomes in the real world of Iowa 
farm life has been made without a word 
of warning to the reader. And the rest 
of the bulletin maintains the illusion. 
‘*Economic analysis,” in the words of the 
authors, can give us solutions, can tell 
how, when farmers maximize their net 
incomes (2nd paragraph), by shifting 
their various resources so that the 
marginal money-value product of a given 
resource would be the same in all of its 
alternative uses within the farm (3rd 
paragraph), the resources are thereby 
automatically used so that the total 
amount of goods and services for society is 
maximized (1st paragraph). Now this 
chain of logic holds only if the classical 
assumptions hold true. However, the 
Iowa authors do not devote even one 
small paragraph to claiming that the 
real world situation is “‘near enough’’ to 
perfect competition, factor mobility, and 
homo economicus, for us to use their analysis 
to help formulate agricultural policy. 


The “theory of the firm” has been 
widely used, and perhaps misused, in 
producticn economics. One agricultural 
economist at a Jand tenure conference 
expressed what is perhaps the main reason 
for this. ‘“The economists who have 
applied the ‘theory of the firm’ to farm 
management have limited themselves to 
the task of outlining the methods by 
which farmers would maximize profits, 
assuming that is what they want to do.” If 
this is so, then I would object that they 
have not applied the “theory of the 
firm.’’ Perhaps we would be able to see 
this more clearly if we use the correct 
title for the theory. It is not simply a 
theory that says a firm will always try to 
maximize its money income—we did not 


need a “‘theory,”’ or at least an economic 
theory, to say that. That was said ade- 
quately enough in the original assump- 
tion with regard to man being ‘“‘eco- 
nomic.”” What the theory really is in- 
tended to do, according to Hicks, is to 
serve as a theory of the equilibrium of the 
firm within a general theory of value, 
not outside. The entire logical exercise 
‘of Hicks and his followers was directed at 
proving that rational human response to 
price, if allowed to take place in a free 
economic system, would bring about, 
automatically, through the achievement 
of equilibrium positions, the broader 
social goals of efficient resource-use. 

If the theory of equilibrium of the firm 
is removed from its context of value 
theory, what remains is little more than 
a particular type of cost-accounting or 
budgeting. It is not part of an economic 
theory if ‘“‘theory’” has its customary 
meaning in “traditional’? economics—if 
it has the meaning Hicks intended: to lay 
down “a pure theory of economic dy- 
namics, its laws, its regulators, its prin- 
ciples,” (p. 283) .... ‘“‘a set of guides 
for the self-regulation of a progressive 
economy.” (p. 302)¢ 


4 The following clarifying remarks are added at the sugges- 
tion of Professor Don Kanel: The definition of “‘theory”’ is 
important here. Traditional economic thought seems al- 
ways to have demanded that “theory” be a mutually con- 
sistent body of thought, in which natural laws (themselves 
too often unquestioned), working without significant inter- 
ference, “‘cause’”’ the elements included in the process under 
study to operate in ways which can be predicted. Definitions 
of “theory” in social science outside of traditional economics, 
for example in the scheme of John Dewey, usually do not 
include such dependence on natural law. Under such a 
definition, almost any organization of ideas set up for the 
purpose of directing research can be called a “theory.” In 
the research that follows, the theory itself will be tested for 
validity, and modified where necessary. This more “scien- 
tific” use of the word “theory” is, unfortunately, not what is 
meant in the research here under criticism. (See John 
Dewey, Logic, The Theory of Inquiry (New York: Henry Holt 
Company, 1938) pp. 504-5.) 

I am criticizing the customary use of “the theory of the 
firm’ because it labels policy alternatives with welfare 
indexes. I am not arguing against the use of the concept of 
maximization to direct observation of behavior or to analyze 
anticipated response to proposed policies. It might well 
direct attention to interrelations between men that arise out 
of their choices to sell, to buy, to hire, or to produce dif- 
ferent commodities, whether this is done competitively or not. 
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For some time, and particularly since 
the 1930’s, economists have amassed 
considerable data attesting to the fact 
that competition is not free, factors are 
not mobile, and man is not economic, to 
the extent demanded by traditional value 
theory. Yet the majority of economists 
continue to march to the traditional 
theory® perhaps because their investment 
therein of time and professional research 
is so great that they have reached the 
point of no return. Those who deal in 
politico-economic policy often attempt 
to force the modern industrial world to 
fit their theory; another group engages in 
statistical studies of the extent that cer- 


5 For an amazingly candid testimonial to the belief that 
traditional theory is right because most professional econo- 
mists believe it is, see the paper presented by George J. 
Stigler at the 1953 meetings of the professional associations, 
“The Economist Plays with Blocs,”” American Economic Review, 
May 1954, p. 10: ‘On the more comprehensible theory that 
most of the rest of the regiment marches to. prices that do not 
clear markets have socially undesirable effects on the alloca- 
tion of outputs and resources at all times.” 
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tain elements of competitive struggle still 
exist in “big business,” and concludes 
that modern competition is even better 
than the classical type; and a third large 
group ignores the entire controversy and 
spins out interminable refinements of 
the tradition. Land economists, for the 
most part, have always been forced to be 
more realistic. They have long been 
aware of immobility of resources; they have 
recognized the realm of bargaining, as 
for example between landlord and tenant, 
where there is no one position at which 
the satisfactions of both parties can be 
maximized; and they have recognized 
both that the competition is imperfect 
and that the bargaining power is un- 
equal in most of the situations they study. 
This observer hopes that by attempting 
to use the shiny and glamorous tools of 
the more exact of the economic ‘“‘scien- 
tists,” they will not lose their heretofore 
eminent claim to realism. 





Mechanics of the Urban Economic Base: Causes and 
Effects of Change in the Base Ratios 
and the Ratio Elements (I) 


By RICHARD B. ANDREWS* 


HE concept of the urban economic 

base while of relatively recent origin 
as hypothesis and theory already shows 
encouraging signs of great practicality in 
the hands of the city planner and research 
worker. However, the role of the con- 
cept as a working tool capable of fairly 
wide applications is definitely of a po- 
tential nature. This is true because in 
the present state of knowledge the view 
of the urban economy presented by the 
theory is essentially a static one. Base 
ratios which quantify the principal ele- 
ments of the urban economy, according to 
the theory, tend to show the state of a 
community at one moment of time, a 
still life as it were, of a local economy. 
While understanding of urban structure 
is improved by this approach little is 
contributed, save by rather tenuous as- 
sumptions in most cases, to an under- 
standing of the dynamics of urban econo- 
mies. This deficiency is highly signifi- 
cant in the fact that, as is generally recog- 
nized, the modern urban community is 
in a constant state of flux economically 
and socially. Therefore, if base theory is 
to make a meaningful contribution to the 
planning process of predicting the trend 
of alocal economy and of ultimately con- 
trolling it a more complete exploration 
and testing of the assumptions relating 
to change in the base ratios of the urban 
economy must be conducted. 


The most prominent of the assump- 
tions or hypotheses which touches upon 
that aspect of the base ratio concept con- 
cerned with dynamics states that positive 
or negative changes in the quantitative 


*School of Commerce, University of Wisconsin. 


size of the base will cause automatic 
parallel proportional changes in the 
other ratio elements over the long run.! 
It is further hypothesized that, although 
temporary short-run disturbances arise in 
the relationship of the ratio elements, 
they return in the long run to their origi- 
nal condition of equilibrium. 

The principal objective of this paper 
and the two which follow it is to initiate 
a testing and questioning of the ideas sur- 
rounding base ratio dynamics. This 
“‘testing”’ will be restricted to the methods 
of a prior reasoning and the relating of 
known facts and other theories on urban 
economy operation to dynamics theory. 
This is considered to be a logical prelimi- 
nary organizational step to ultimate 
field testing. 

Since the details of ratio dynamics 
represent a dark unknown, since these 
details if properly surmised may test the 
broad hypotheses of base dynamics, and 
since detailed dynamics are the aspects of 
base theory with which city planners 
must ultimately work, much of the dis- 
cussion in these papers will be focused on 
matters of that nature. 

In outline the details to be discussed 
will be concerned with what occurs in a 
community during the process of qualita- 
tive as well as quantitative base change; 
with the influence of time in the process 
of base change; with the tendencies to- 
ward independent power of change on 
the part of elements in the ratios other 
than the base; with the degree of re- 
sistance to change on the part of other 


1 Richard B. Andrews, ‘Mechanics of the Urban Eco- 
nomic Base: The Concept of Base Ratios, ” Land Economics, 
February 1955, pp. 50-51. 
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ratio elements when the base itself is 
changing. 

Before entering a detailed discussion of 
the nature of base dynamics it is appro- 
priate to define the base and outline 
briefly the character of base ratios. 

The economic base of a community is 
composed of those activities which export 
goods, services, and capital to individuals 
or firms whose source of payment is out- 
side the urban economic area under 
analysis. Service activities which operate 
as an economic complement to the base 
in each community do not export their 
goods, services, or capital but sell them 
to local firms and the local population— 
in short, an internal type of function. 
Base and service activities if measured in 
terms of number of employees and pro- 
prietors will when added equal the total 
employment of the community. If, 
again, employment is used as a measure 
it is possible to identify a ratio relation- 
ship between base and service activities, 
the base and total employment, and total 
population. The ratios are frequently 
discussed and used in an overall pattern 
which is referred to as the “base ratios.” 
The pattern appears as follows: 

B $s 2 eo 
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Varieties of Change in the Base Ratios 
The subject of base ratio dynamics 
embraces at least three general varieties 
of change which are likely to influence 
the ratio elements and usually the ratios 
themselves: 


(1) There is the “permanent” change from 
a base area norm. This .ituation may, for 
example, see a shift in the B to S relationship 
from 1:2 to 1:1144. Such a change may per- 


2 These are representative ratios only. The ratios of 
actual communities will vary from these. The symbols are: 
B — base activities; S — service activities; TE — total com- 
munity employment (B + S); TP — total community 
population. 


sist in a local economy and become perma- 
nent. This type of change which frequently 
evolves from qualitative changes in B may 
or may not alter all the other ratios in the 
pattern. 

(2) In contrast to permanent ratio changes 
there may develop short-run or temporary 
shifts in the ratios often of a cyclical nature 
with a long-run return to the normal or 
typical community ratio. 

(3) A variation of (2) occurs in situations 
in which the quantitative composition of each 
of the ratio elements may change without 
bringing about a change in the actual ratio 
relationships. As an example, in a com- 
munity where the B to S ratio is 1 : 1 and the 
employment composition of these elements is 
1,000 to 1,000 there would be no change in 
the community ratios if B and S moved almost 
simultaneously (in the short-run) to a 2,000 
to 2,000 relationship. Ner would the TE 
to TP and B to TP relations necessarily 
change as long as the employment additions 
involved in-migrating family groups. 

The varieties of ratio change described 
above will be woven into the discussion 
which follows. This discussion will be 
broken into three parts. One part will 
be concerned with what might be termed 
“external” causes of base ratio change. 
The second part will examine the causes 
of ratio change which are “internal” 
or largely local in their origin. The 
third and major portion of the paper 
will bring the causes into juxtaposition 
with varying effect patterns among the 
base ratios. 


External Causes of Base Ratio Change 


Within a Community 


The basic economic activities of any 
community are subject to both constant 
and periodic pressures that are the direct 
result of broader changes in economic 
and social conditions of the region or 
nation. 

National Economic Cycles. Most familiar 
among these external influences over the 
base and hence over ratio change is the 
state of the national economy. Fluctua- 
tions of the business cycle can contribute 











146 LAND ECONOMICS 


significantly to both the quantitative 
composition of the ratio elements and the 
ratio relations themselves. Naturally, 
some types of bases are much more 
volatile cyclically than others. As is 
well known, the durable goods industries 
register relatively broad fluctuations. 
Consumer goods industries, on the other 
hand, are far more stable. Certain types 
of governmental operations particularly 
at state and federal levels induce either a 
stabilizing or an intentionally contra- 
cyclical effect when they conduct de- 
centralized operations in many cities.® 
National defense policy accompanied by 


heavy decentralization of both heavy 


goods production and service activities 
can be a potent factor for qualitative 
change and either positive or negative 
quantitative change in a large number of 
metropolitan areas. The degree to which 
a base is specialized in one of the above 
categories or is diversified among them 
will largely determine the nature of its 
base ratio reactions at particular points in 
the course of national cycle fluctuations 
or shifts in defense policy. 

Regional Economy Cycles. It must be 
remembered that regional economies 
within the broader national economy 
may show a certain independence of 
movement. However, the general pat- 
tern of ratio reaction to such movement or 
change will still tend to be set by the 
qualitative character of the base as de- 
scribed in the preceding section. A sig- 
nificant difference which exists between 
the effects of national and_ regional 
economic fluctuations on an urban base 
is found in the fact that where regional 
economies are experiencing a localized 
recession the movement of firms or cer- 
tain productive factors out of the region 
may be stimulated: whereas if recession 
is anational phenomenon such movement 
would be less likely due to asubstantial 


* Reference is not made here to relief programs per se. 


reduction of alternative opportunities. 
From this line of reasoning we may con- 
clude that national, all-pervading fluctu- 
ations of the business cycle may influence 
positively or negatively B, S, and TE 
within a particular community but not 
necessarily TP. However, with the 
greater mobility which is possible in the 
regional situation all elements of the 
ratios including TP would be likely to 
change. 

An appropriate commentary on cycli- 
cal movements of a national or interre- 
gional nature brings out another point 
which may very well influence the base 
ratios, namely: 


“It does not necessarily follow, however, that 
transmission of a cyclical movement through 
tne price system from cne area to another 
will result in similar price movements in both; 
changing prices in one area may rather result 
in output changes in areas which have rela- 
tively rigid prices.’’4 


Another aspect of regional economic 
change involves seasonal cycles. There 
are, of course, many economic activities 
which undergo seasonal cycles on a broad 
national scale. However, there are, in 
turn, perhaps an even greater number 
which find their activity confined to 
a more restricted region or group of 
regions. ‘This situation does not neces- 
sarily imply that there is present a heavy 
potential for change in the economic 
base of a community located in such an 
area. It is usually true that a seasonal 
base economy in a community is adjusted 
by counter-balancing in the off-season 
with other seasonal activity. This bal- 
ancing does, nonetheless, become some- 
what precarious where one of the seasonal 
activities is unstable or strikes a run of 
thin seasons. In situations such as 


‘Phillip Neff, ‘Interregional Cyclical Differentials: 
Causes, Measurements and Significance”, American Eco- 
nomic Review, May 1949, Papers and Proceedings of the Sixly-first 
Annual Meeting of the American Economic Association, December 
1948, p. 117. 
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this the out-movement of base activity 
firms may not be the first indication of 
negative change in the base. ‘The local 
labor force seeking more stable employ- 
ment may move from the area, thus in- 
creasing base activity labor costs and 
thereby bringing about weakened com- 
petitive position, firm failure, or move- 
ment. 


Specifically, in the case of recreational 
industries which operate seasonally, a 
succession of bad seasons in terms of 
weather and hence trade may encourage 
shift of the firm without the interposition 
of a prior shift of labor. A similar situa- 
tion can also develop fer communities in 
which the handling of regionally-pro- 
duced fruits and vegetables may repre- 
sent an important part of the base. This 
type of influence is closely allied to the 
next major category which is concerned 
with the causes for locational shift of in- 
dustry. 


Shifts in Industrial Location Patterns. 
Among those external economic factors 
which are likely to have a marked effect 
over the elements of the base ratios are 
the conditions which influence the fre- 
quently delicately balanced forces of in- 
dustrial location. Basic activities which 
might commonly be classified as “‘non- 
industrial,” i.e., educational, govern- 
mental, religious, and pure research insti- 
tutions, are also subject to the pressures 
which call for locational readjustments 
but are, as might be expected, less sensi- 
tive to these pressures than are the regular 
profit-motivated branches of industry. 

The conditions which bring about 
locational shifts need only be mentioned 
in a general way here since they are al- 
ready familiar in detail to all planners 
and economists. Locational influences 
which may be roughly classed as being 
external in nature include markets, raw 
materials, transport rates, transport net 
alterations, and the like. 


Market patterns of a regional, national, 
and international character are known 
to be relatively fluid over the long run. 
Conditions contributing to population 
mobility, particularly on a national basis, 
will influence market patterns in a de- 
cided manner. Regional and interna- 
tional shifts in both tastes and purchasing 
power are also certain to have a varying 
range of geographic influences over 
basic activities which have a strong market 
orientation. 


A different aspect of the market orien- 
tation question is found in retail trade. 
That portion of the retail trade of a com- 
munity which is basic in nature is fre- 
quently subject to the more localized 
pressures of intercommunity competition. 
Such competition can, of course, take 
many forms ranging all the way from 
price and quality of goods and services to 
comparative traffic and parking diffi- 
culties. Unlike a manufacturing estab- 
lishment which might be more predomi- 
nantly basic than service, questions of 
long locational shift do not as frequently 
enter into the policies of retailing opera- 
ations. When local patronage is domi- 
nant for the retailer, as it most frequently 
is, he tends to view the patronage of out- 
siders as an attractive addition to trade 
volume. The decline of this extra-local 
area patronage will be missed but would 
not usually dictate a locational change. 
Declines, or for tha! matter increases, in 
his extra local area patronage will, of 
course, influence his hiring policy and by 
indirection the volume of local spending 
on other service establishment output 
thus influencing to a minor degree the 
base ratios. In those situations, however, 
where extra-local area trade is dominant 
as it would be for a trading center then 
locational shift becomes a stronger possi- 
bility. In the opinion of the writer these 
shifts would be rather pronounced for 
chain operators or service establishments 
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with small or no local investment in the 
real estate aspects of their business. For 
the traditional merchant of the trading 
center, however, it seems reasonable to 
believe that in the face of patronage de- 
cline retrenchment or complete cessation 
of operation would be more likely than a 
locational shift. Hence, from at least one 
point of view it might be concluded that 
the retail and personal service elements 
of a community’s economy may exhibit 
somewhat more resistance to the ad- 
vantages of locational change than other 
classes of industry. The significance of 
this situation for shifts in the base ratios 
and any quantitative or qualitative 
changes that may take place in them is, 
perhaps, self evident. 


Raw materials as a geographical ori- 
entation guide may work from either the 
external or internal side. Raw materials 
would be considered as an external in- 
fluence over base ratio elements in the 
event that the raw material source was 
beyond the economic limits of the com- 
munity. Exhaustion of the source, price 
shifts in the raw material, institutional re- 
striction or step-up in supply, and em- 
ployment of substitutes may all or indi- 
vidually play an important role in a 
geographical shift or more intensive 
operation of the base activity employing 
the raw material. In these circumstances 
it is not necessary that the base activity 
be raw material oriented. Definite 
orientation toward raw materials will 
tend, of course, to stimulate both a 
quicker and more drastic reaction. On 
the other hand, the base activity which is 
not specifically oriented to raw materials 
may well respond by a locational shift or 
change in volume of production if a 
change in raw materials’ availability 
seriously disturbs its balance of costs and 
revenues. 


Costs of procurement and distribution 
are also a part of the pattern of locational 
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dynamics as they affect base activities. 
In this frame of reference procurement 
costs include not alone the costs of 
physically moving raw materials to the 
point of processing but also the overhead 
costs of purchasing, handling en route, 
etc. Similarly, distribution costs involve 
more than the cost of physical movement 
of the processed goods to their markets. 
Here the supplementary costs of distri- 
bution may well include special corres- 
pondence and communication, advertis- 
ing, sales, storage, and packaging ex- 
pense. Whereas the core costs of procure- 
ment and distribution are those of physi- 
cal movement the supplementary costs 
and changes which are likely to occur in 
their patterning may often be influential 
in decisions relating to change in base 
activity location and /or production vol- 
ume. 


Transport nets as an external influence 
for change in the location of base activity 
emphasize a rather specialized aspect of 
the process of procurement and distribu- 
tion. Location of a base activity on a 
transport net of rail, truck, water, and air 
routes may be finely calculated for mini- 
mum costs of procurement and distribu- 
tion which may in turn be tied to vital 
competitive considerations of perish- 
ability, delivery speed, and the like. 
Permanent changes in the net, identifi- 
able with switching policies, junction 
interchanges, or reduction in route al- 
ternatives, may suggest movement of 
portions of the base activities to a more 
profitable location on the net, or again a 
positive or negative shift in local pro- 
duction policy. 


Technological and Institutional Innovation. 
Base activities of a community are sub- 
ject to a widerange of largely unpredict- 
able influences which are associated with 
mechanical innovation and change, and 
with innovations within our institutional 
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framework of laws, rules, and customs 
both economic and social. 

Most of the influences of this general 
type are quite familiar. Within the 
mechanical field those devices most de- 
serving of mention are the automobile, 
the airplane, the mechanical refrigerator 
and deepfreeze, the septic tank, teletype 
communication, machine tools, radio, 
television, etc. Among the more im- 
portant institutional influences can be 
listed recent forms of mortgage, and in- 
stallment credit, changes in industrial 
financing techniques and legislation, 
sweeping high court and administrative 
board decisions such as those involving 
the basing point system, interstate freight 
rates, unemployment compensation, and 
utilization of government-owned or con- 
trolled natural resources. Institutional 
change also involves changes in market- 
ing, advertising, and production tech- 
niques. 

While we recognize the presence of 
changes such as those just described we 
are not always aware of the manner or 
degree of their influence over the base 
activities of a community. In many 
cases the pertinence of such change will 
depend on the location or character of 
the base activities involved. In other 
situations the influence may be highly 
generalized, taking little regard of loca- 
tion or individual base characteristics. 
In any event the influence may be quite 
drastic in either a positive or negative 
direction for a particular urban com- 
munity. 

Secular Change. As contrasted to the 
shorter term general influences just dis- 
cussed there is the field of long-term or 
secular change. While this type of 
change can be foreseen more effectively 
by the planner because of its greater ex- 
tension over time it does provide some 
challenging decisions in the field of land 
use control as the result of inevitable 


change in the qualitative composition of 
the economic base of the community and 
in the ratio relationships. There is, 
moreover, the disturbing possibility that 
there may occur an accelerated telescop- 
ing of secular change factors traceable to 
the effects of technical and institutional 
innovation. 


The familar broad aspects and effects 
of secular change on an economic base 
have been well expressed by Hoover 
when he says: 


‘Specialization in the so-called ‘secondary 
industries’ (manufacturing and mining) is not 
the final stage of regional or national eco- 
nomic development. With higher incomes 
an increasing proportion of expenditure is 
devoted to commercial, transport, adminis- 
trative, professional, and personal services.” ® 


Hoover might also have mentioned as a 
causal factor in this connection the fact 
that as industry matures the breadth of its 
marketing activities and the competition 
for markets expands greatly. This will 
have much the same sort of qualitative 
effect on the base and service activities of 
a community as those described in the 
quotation. 


Some of the aspects of technical inno- 
vation referred to earlier might also be 
brought under the heading of secular 
change when their long-term aspects are 
considered. 


Secular trends of importance to the 
economic base and base ratios are per- 
haps most evident in the evolution of 
social customs and conditions, e.g., family 
size, span of working years of the indi- 
vidual, age of marriage, age structure of 
the population, racial distribution and 
rate of absorption, birth rate, and posi- 
tion of women in the labor force. Some 
of these ideas are emphasized by Mc- 
Laughlin: 

5 Edgar M. Hoover, The Location of Economic Activity (New 
York: McGraw-Hill Book Company, 1948), p. 149. 
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“... The relationship between total 
population and the working population may 
be affected by change in leisure, in unemploy- 
ment, in school attendance, or in the sex and 
age distribution cf the population.’’® 


A combination of secular change with 
regional influences may also occur to 
bring about significant quantitative shifts 
in the ratio components. These shifts 
may, of course, also alter the ratio rela- 
tionships. This particular aspect of 
secular change is described by Kidner 
and Neff: 


“To use a Keynesian term, there may well 
be regional differences in the marginal effi- 
ciency of capital and, if this be so, those 
regions undergoing strong secular growth will 
certainly be the favored regions. The 
favorable cost differentials arising from the 
widening extent of the market, the economies 
of scale which make themselves apparent in a 
region serving a larger and larger market all 
tend to provide an incentive for investment 
decisions to result in the expansion of indus- 
try first and in largest measure in those areas 
characterized by strong secular growth. This 
line cf argument suggests that when a signifi- 
cant volume of investment is being under- 
taken, attesting to generally favorable antici- 
pations, it will be relatively concentrated in 
the expanding areas whereas in periods 
where anticipations are pessimistic, no signifi- 
cant investment will be undertaken in the 
economy.” ‘ 


It should be noted that no assumption 
is made at this point that secular change 
and secular growth are identical phe- 
nomena. Secular or long-run growth of 
industry in a region or in a particular 
community will, because of its long run 
nature, tend to parallel secular change 
factors. At points such as this it is very 
difficult to distinguish between external 
and internal influences over the base 
ratios. For example, it is undoubtedly 
true that, as Kidner and Neff suggest, 


*Glenn E. McLaughlin, Growth of American Manufacturing 
Areas (University of Pittsburgh, 1938), p. 38. 

7F. L. Kidner and P. Neff, An Economic Survey of the Los 
Angeles Area (Los Angeles, California: Haynes Foundation, 
1945), p. 144. 


secular growth of economic activity 
within a particular community is a 
reflection of external secular trends of 
the region in which it is situated. On the 
other hand, individual communities 
within a region will show rates and 
patterns of secular growth quite different 
from a regional average. This divergence 
from a regional average or tendency may 
well find its explanation in influence 
pressures which are of local origin. 


Internal Causes of Base Ratio Change 
Within a Community 


Clearcut distinctions between external 
and internal causes of base ratio change 
are frequently difficult to establish. How- 
ever, it is important to the city planner 
to clarify this distinction to the best of his 
ability inasmuch as his potential power 
to control change and therefore the com- 
munity economy is associated principally 
with local phenomena. 

The discussion which follows will not 
attempt to make an exhaustive list of 
local influences over base ratios. This 
would be too formidable a task. It 
would, moreover, not be of more than 
academic interest to the planner. Con- 
sequently, description and analysis will 
be confined to what this writer considers 
the most likely or frequent causes of in- 
ternal change that may influence the 
base and the base ratios. 


This discussion will not include factors 
of internal change which can be classified 
as conscious policies to control the local 
economy. Such situations would include 
not only action taken by the local planner 
but also action taken by local chambers 
of commerce or specially organized 
citizen groups to inject quantitative and 
qualitative changes into the economic 
base. Policies of this variety are usually 
prompted by conditions which have al- 
ready developed or are likely to develop 
from external or internal causes. 
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The nature of local 
secular change was touched upon in an 
earlier article as a partial explanation of 
ratio differences among cities* and was 
also stressed in its external aspects pre- 
viously in this article. 


Secular Change. 


It must be recognized, however, that 
the secular shift of a community economy 
focus from manufacturing to commercial 
activity may be not alone a reflection of 
the long-term trend of the national 
economy but also an independent trend 
of the city itself traceable to age and 
growth in size. While B and S will in- 
crease quantitatively in this local process 
of secular change their ratio relationships 
will also be altered. There will be a 
tendency for the ratio of S to B toincrease 
as the local economy matures. If em- 
ployment is used as a measure in the 
ratios there will, consequently, develop a 
change in the relation of B to TE. The 
relation of B to TP, and TE to TP 
may also change as the consequence 
of an aging of the local population and 
the more frequent occurrence cf retire- 
ment families within the community. 


The types of local secular change thus 
far suggested are what may be classified 
as qualitative changes in the economy. 
These are accompanied by quantitative 
change. However, it must be kept in mind 
that quantitative and qualitative change 
can act quite independently of one an- 
other. For the planner, qualitative change 
in the base is likely to present the most 
complex difficulties with or without 
quantitative change. This is due to the 
fact that changes in the makeup of 
the base are certain to influence the 
social pattern of the community and 
such changes may well, in turn, alter the 
ratio relationships. 

8 Richard B. Andrews, ‘‘Mechanics of the Urban Eco- 


nomic Base: The Concept of Base Ratios,’? Land Economics, 
February 1955, p. 50. 
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Local Industrial Location Factors. Per- 
haps the greatest internal potential for 
change in the community base and hence 
in the local economy lies in local indus- 
trial locational factors. The external 
petential for change from this source was 
covered earlier in the paper. The 
general idea stressed there was that the 
location of industry and its consequent 
profitable and/or efficient operation is 
in large part dependent upon a proper 
balancing or arrangement of locational 
factors. Included among these Iccational 
determinants are raw materials, markets, 
and the broad productive factors of land, 
labor, and capital. Whereas raw ma- 
terials need not be directly identified with 
the locality in which an activity is lo- 
cated the productive factors are almost in- 
variably so associated. 

It is, perhaps, patent that when parts 
of a community’s economic base are 
strongly oriented to raw materials which 
lie within the community expansion, ex- 
haustion, or impairment of this supply, 
may force the movement of the industry 
or a drastic change in its production 
policy and hence quantitative or qualita- 
tive nature. Extractive industries are 
the extreme example of this situation. 
The planner’s role relative to this factor 
of change is clearly one to be expressed 
in terms of possible conservation meas- 
sures or compensatory activity. In any 
event, the long-term effect is one of 
qualitative change possibly accompanied 
by quantitative change and a relatively 
permanent shift in the ratio relationships. 
Expansion of local raw materials supply 
by discovery would tend to maintain the 
base ratios or possibly increase the size of 
the elements of the ratios. 


Potentialities of change traceable to 
the productive factors are so numerous 
and complex that the scope of this part 
of the subject can only be suggested here. 
The traditional factors of land, labor, and 








‘ 
4 
é 
js 
at 


152 LAND ECONOMICS 


capital need considerable refinement of 
definition for the planner’s purposes. 

Land as a productive factor involves 
orientation questions of price, geologic 
suitability to productive processes, supply 
and cost aspects of electric power and 
water, land supply available for expan- 
sion, zoning policy, real property tax 
rates, and the volume and quality of 
public services important to the produc- 
tive process. Climate is also a legitimate 
element of the land factor. Its importance 
in many industries, notably textiles, is 
well known. 

Special aspects of the land factor are 
focused on the field of internal transport 
movement. Locational decisions fre- 
quently swing not only on the availability 
of but also the efficiency of local 
transport, terminal and switching facili- 
ties, and public storage. Closely associ- 
ated with conditions surrounding these 
facilities is the question of ease and effi- 
ciency of local traffic movement. Diffi- 
culties surrounding such movement in 
central city areas have become all too 
familiar in recent years. Locational ad- 
justments to rising traffic movement costs 
have most frequently taken the form of 
dispersal of activities from the center but 
within the metropolitan area. However, 
these moves in certain circumstances may 
be to points outside the metropolitan and 
base area. 

Labor as a productive factor also in- 
cludes a congeries of variables. Among 
the more important aspects of this field 
are the adequacy of supply in quantita- 
tive and qualitative terms, the price of 
the supply, the degree and strength of 
unionization, attitude of the industry to- 
ward unionization, volume of fringe ben- 
fits necessary to attract labor, social 
habits of the force and the like. 

Capital in its locational aspects rela- 
tive to production involves the usual 
supply and price aspects of loanable 


funds for both short- and long-term 
financing. From another point of view 
it can also involve the supply, price, and 
practicality of using machinery in a 
particular locality. 

It should be emphasized at this point 
that the forces for ratio change in a com- 
munity can be either positive or negative 
in terms of competitive position with 
other communities. From what has been 
said thus far the impression may well 
have been created that the internal basis 
of ratio change is solely negative in that 
economic activities may leave the com- 
munity because of shifts in cost or effi- 
ciency patterns. 

The extent to which any of the pro- 
ductive factors may become the source of 
change in the base and the ratio rela- 
tionships is dependent upon a number of 
different situations. 

On one hand much depends upon the 
degree to which difficulty has arisen for 
an industry in connection with a par- 
ticular productive factor. Early develop- 
ment of factor trouble may merely serve 
as a warning indicator for a city planner 
before deterioration of conditions sur- 
rounding that factor have reached serious 
proportions. 

Significance of productive factor diff- 
culty in its relation to the locational 
policy of a particular economic activity 
is principally dependent upon the im- 
portance of the specific factor or its sub- 
component in the cost and profit structure 
of private industry or its influence over 
the efficiency goals of non-profit organiza- 
tions. 

In this same connection it should be re- 
emphasized that each cost factor is but 
one element in a cost complex. Since 
this complex is often delicately balanced 
locationally in highly competitive fields 
slight factor disruptions if persistent and 
neglected by public authorities may lead 
to locational readjustments. 
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It is appropriate to repeat mention of 
an external factor at this point since it 
has direct relevance to the argument. It 
may occur that in a particular com- 
munity no change takes place in the 
price or supply status of productive 
factors. However, changes do take 
place in other communities thus placing 
the subject industry and city at a com- 
petitive disadvantage and encouraging 
locational adjustments. Though an ex- 
ternal influence for change this is to a 
certain extent controllable by certain 
limited local changes that can be made 
to meet external competition. 

A final comment that should be made 
on locational policy and base ratio shifts 
involves the economics of local linkages. 

If the beginning or head of an eco- 
nomic production or service chain due to 
significant changes in orientation factors 
shifts its geographical location all or part 
of the associated links and industry com- 
plements within an urban economic area 
may be prompted to shift their locations 
to suit. The degree of sensitivity to loca- 
tional change on the part of any one link 
or complement will depend on the degree 
of concentration of its markets and raw 
materials in relation to the other links. 
Mobility will, of course, be influenced by 
many other factors as well. 

It must be noted that no assumption is 
made here that links are always so closely 
associated that they must function to- 
gether in the same urban economic area. 
In fact, some links, it must be recognized, 
are subject to orientation influences 
which may not affect other links in the 
same chain. Complements, however, do 
usually seem more closely associated 
geographically with production links, 
particularly in the commercial finance, 
insurance, storage, and goods handling 
fields. 


Hoover makes an observation relative 
to this whole concept which, though it 


153 


does not specifically relate to urban 
economic areas, can be applied in prin- 
ciple to them. 


“The effects of a lasting major locational 
change are almost never confined to a single 
industry. Even if the technical development 
or cther ‘initiating’ factor of change applies 
directly to only one industry, that industry’s 
response will alter the basis of Iccational 
preference for several others. Their responses, 
if any, will do likewise, and a chain of loca- 
tional repercussions is thus set in motion that 
may change the face of a continent.’’® 

Corporate Production Policy. Changes in 
local corporate production policy in 
terms of their degree of influence over base 
ratios are of great variety and range of 
intensity. 

A change in the nature of the product 
to be produced may induce several types 
of reactions. The producing firm may 
find it advisable to leave the area be- 
cause of altered raw material, market, and 
productive factor orientations. Or with 
a change in product the firm may stay in 
the community and alter its factor de- 
mands, particularly those of capitaljand 
labor. 

On the other hand, the firm may con- 
tinue to produce the same product but 
alter its application of the productive 
factors. A case in point would be in- 
creased mechanization with possible 
labor displacement and at least a short- 
run alteration in the ratio relationship. 

Another phenomenon which becomes 
increasingly common as specialization in- 
tensifies within our economy is sub- 
contracting or purchase of parts formerly 
produced by a firm. Cessation of local 
production of the parts sub-contracted 
outside the area may lead to dislocations 
of varying seriousness. An indication of 
the general results of this type of policy 
are apparent in the following quote: 


““. . . . Ford has generally chosen to erect 
a new plant in Detroit rather than to acquire 


* Hoover, op. cit., pp. 151-152. 
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an existing facility elsewhere . . . . Because 
of greater dependence on independent parts 
and equipment producers, however, Chrysler 
employed only 65,000 persons in 1940, or 
slightly more than half as many as Ford.”!° 


Where subcontracting becomes the 
principal policy of a very large corpora- 
tion, such as certain firms in the auto- 
mobile production field, there may result 
a clustering of the subcontracting firms 
around the major purchaser. As a con- 
sequence of this localization or concen- 
tration of linkages there may not occur 
the possible negative shifts suggested 
earlier but, rather, a strong positive 
quantitative shift in the elements of the 
base ratios with possible accompanying 
qualitative change. The resulting dupli- 
cations in clerical and managerial per- 
sonnel emerging from a situation such as 
this might work toward a slight quartita- 
tive increase in B and S and a qualita- 
tive shift in S. Ratio relationships would 
probably be disturbed on only a short- 
term basis. 

Local Innovation. A highly intangible 
element in this discussion of internal or 
local causes of ratio change is to be 
found in the potential effects of local in- 
novation particularly mechanical inven- 
tion. The unpredictability of invention 
makes a discussion of it largely academic 
from the standpoint of the city planner. 
Ratio changes can, however, certainly be 
anticipated if the innovation is likely to 
alter the qualitative character of the ratio 
elements, particularly the base element. 
Despite the admitted intangibility of this 
internal factor there are certain clues 
which the planner may employ which 
will at least indicate the likelihood of in- 
novation. These clues develop from at 
least two sources. If there is a local 
tradition of innovation along relatively 
special lines the planner may be led to 
anticipate others which could lead to 


10 Detroit City Plan Commission, Economic Base of Detroit, 
(Detroit, Michigan: 1944), p. 10. 


economic results similar to those pro- 
duced by their predecessors. Another 
basis for anticipating innovation some- 
what resembling the one just described 
refers to organized research. Local cor- 
porations with highly developed industrial 
research programs can give the planner 
a much clearer idea of what may be 
expected in the way of local economy 
change providing the research is a 
success and, of course, can be made 
known in its preliminary stages to the 
planner. 
Conclusions 


In view of the fact that the urban com- 
munity is a highly dynamic social phe- 
nomenon, particularly in its economic 
aspects, the city planner is faced with the 
challenging problem of understanding 
the specific causal background of this 
dynamism. The ultimate purpose of 
understanding is control leading to those 
social and economic ends which the com- 
munity deems most appropriate. 

As is apparent from the topical scope 
of this paper the range of causal in- 
fluences for change over the local 
economy and, consequently, over the 
base ratios is extremely wide and varied. 
Such a range of variables may appear im- 
possibly formidable to the planner. How- 
ever, an organized approach to the 
problem indicates that it is actually of 
manageable proportions. 

The practical organizational approach 
for the planner might well be the one 
followed in this paper. His first step 
could be that of distinguishing external 
from internal causes of change in the 
community. Only, of course, instead of 
generalizing his approach he would be 
concerned with specific influences of the 
past, present, and future within his 
community. 

When the planner has once classified 
the potential sources of change which 
may be expected to influence his local 











th 


th 
pr 








1er 
1e- 
ed 
or- 
ial 


ee NR ee ee = OD 


vo 


we 











MECHANICS OF THE URBAN ECONOMIC BASE 155 


economy as between external and in- 
ternal he might make a further classifica- 
tion under each of those headings. This 
classification would be one that segregates 
causes by the time element in- 
volved according to short-run or long- 
run effects. The time element involved 
particularly as it reflects the rate of 
change is of peculiar importance to the 
planner. In general, the external in- 
fluences will tend to be of the long-run 
variety but the internal or local in- 
fluences are definitely a mixture that 
ought to be segregated as clearly as 
possible. A short-run versus long-run 
segregation would also give the planner 
some idea concerning the relative perma- 
nence of the quantitative and qualitative 
changes and actual shifts in the ratio rela- 
tionships. Again, in general, it may be said 
that the short-run influences may tend to 
yield less lasting changes than the long run. 
However, the exceptions to those gen- 
eralizations are very important to 
identify. 

Yet another approach to be taken by 
the planner is an identification of those 
influences in connection with which he 
has some independent power of action 
toward either discouraging or promoting 
their effects over the general economic 
welfare of the community. As between 
the external and internal phases of the 
problem he has, no doubt, the greater 


degree of control over the internal. This 
does not suggest, however, that he is 
completely helpless where external in- 
fluences for change are involved and he 
should acquaint himself with the tech- 
niques of action, however limited, that 
are available to him in this direction. 


A final aspect of the planner’s handling 
of this problem should be the traditional 
one of drafting a priority list. In this 
situation the priorities would be based 
first on the degree of independent action 
possible, second on the immediacy of the 
change expected, and third on the 
breadth of influence of the change ex- 
pected over the community’s economy. 
With organizational tools of this kind the 
planner can go far in coping with the 
economic dynamics of the modern city 
which have often, thus far, been so 
baffling to him. 


It will, nonetheless, be the duty of the 
research specialist to perform extensive 
investigations into the effects of these 
varied causes on the base ratios before 
the planner can proceed with any great 
degree of confidence in drafting, for 
example, an action priority list. 


In the August issue the author will explore 
the subject of urban eccnomy dynamics as it 
relates to the base ratios in more detail: 
specifically, the precise nature of the ratio 
changes that may be expected in varying 
circumstances will be analyzed. Editor 
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The Accumulation of Wealth in the Form of 
Land-Ownership in Underdeveloped Areas 





[7 has been frequently noted that in many 
parts of the world, and especially in the 
great underdeveloped areas of Asia, the 
customary form in which wealth is accumu- 
lated is in the ownership of land. It has, 
moreover, been supposed that the accumula- 
tion of wealth in the form of land holdings 
is an alternative to the accumulation of 
industrial capital. Hence the investment 
in the purchase of land has been looked 
upon as a diversion of investment from the 
creation of industries with all that this 
implies in the training of manpower, in the 
construction of plant and facilities, in the 
manufacture of machines and equipment or 
in the purchase of these from foreign sources. 
Therefore, the accumulation of wealth in the 
form of land ownership has been advanced as 
one of the reasons why these underdeveloped 
communities have failed to industrialize and 
to raise productivity at a rate or in a manner 
akin to that which has characterized the 
growth of industry and the increase in pro- 
ductivity in other parts of the world. Thus 
Roland Renne, writing on economic develop- 
ment in Asia, suggests that the “investment 
pattern is one in which wealth is held in the 
form of land, and the accumulation of capital 
is used to bid up land values rather than for 
productive investment of the sort which 
would diversify the economy, increase na- 
tional production, make possible higher living 
levels, and improve economic stability.’! 


It will be the purpose of this paper to 
consider the relationship of the accumulation 
of wealth in the form of land ownership to the 
rate of industrialization, of real capital 
growth, and of technological advance gen- 
erally. 


1 Roland R. Renne, “Land Tenure Reform as an Aspect 
of Economic Development in Asia,” Economics and the Public 
Interest, editor Robert Solo (New Brunswick, New Jersey: 
Rutgers University Press, 1955), p. 302. 


Wealth Accumulation and Net Capital Formation 


It is first necessary to suggest a distinction 
between the accumulation of wealth, in the 
sense that it relates to the actions and equities 
of the possessing classes, and the accumulation 
of real capital in the sense that it relates to the 
growth of the production-potentialities of a 
particular community. By the accumulation 
of real capital we must mean such net addi- 
tions to the apparatus of production and dis- 
tribution as would tend to increase the total 
output capacity or the per capita prceductivity 
of a particular community. By the accumula- 
tion of wealth we mean the increase in the 
claims on commodities, inasmuch as these 
claims are held by individuals of a community 
and are considered to be realizable by the 
members of the community. The accumula- 
tion of wealth and the accumulation of real 
‘capital may be related inasmuch as an in- 
crease in the quantity of claims brings about 
or is caused by an increase in the potentiality 
of the community for producing the com- 
modities to be claimed, but the accumulation 
of wealth and the accumulation of real capital 
are not identical and are not necessarily 
linked. It is possible to increase wealth in- 
definitely with no corresponding increase in 
real capital so long as there is nc attempt at a 
net liquidaticn of these additional claims. A 
familiar case of wealth accumulation with no 
corresponding increase in real capital is to be 
found in the securities markets of the world. 
The value of existing securities may be bid to 
very great heights with no necessary effect on 
the accumulation of real capital. To the 
individuals possessing them, the stocks which 
are owned represent wealth, i.e., represent 
1ealizable claims which ceterus paribus may be 
converted into cash by the possessing indi- 
vidual and used for the purchase of all 
marketed commodities. And, for the com- 
munity as a whole as well, a rise in the value 
of securities would represent an increase in 
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wealth in the sense that the term is used here, 
but this rise in the value of securities would 
signal no necessary increase in real capital 
and (hence) in the productive potentiality of 
the community. The net induced increase 
in wealth (value of claims) would remain 
extant unless (or until) there was a_ net 
liquidation of these claims, i.e., a situation 
where the securities which possessors desire 
to realize upon is in excess of the securities 
which others wish to acquire. When this 
occurs the value ofthe securities must decline 
and wealth be diminished, again with no 
direct or necessary effect on the accumulation 
of real capital. The accumulaticn of wealth 
in the form of land ownership is quite 
analogous. 


The use of cash surpluses to buy land forces 
up the value of land in the same way as the 
use of cash surpluses to buy securities forces 
up the value of existing securities, in both 
instances with no direct cr necessary effect on 
the accumulation of real capital. This is 
strictly true only inasmuch as is considered 
bidding on existing securities or on a fixed 
quantity of land. The statement must be 
qualified inasmuch as is ccnsidered the effect 
of a higher market value for securities in 
inducing a new inflow of securities, or the 
effect of higher land prices in increasing 
the quantity of cultivated land. The bidding 
up of the value of securities, hence inflating 
the wealth or “claims” of those possessing 
those securities, is itself without effect on the 
accumulation of real capital but there is 
implied here a condition wherein those in- 
terested in the accumulation of new real 
capital can do so on terms more favorable 
than before, i.e., borrowers can raise funds 
at a lower rate of interest and businesses will 
receive a higher price for securities of a given 
dividend-pearing power. Hence, the condi- 
tions leading to a bidding up of the value of 
existing securities are also likely to induce an 
increase in borrowing and an influx of new 
securities into the investment market with a 
corresponding increase in the use of real re- 
sources for the creation of real capital. Ina 
similar way, the demand for land leading to 
the bidding up of existing land values may 
also induce the extension of cultivatable land 
areas through the draining and filling in of 
swamps and the irrigation of arid soils, and 
the willingness to invest in land acquisition at 
a sub-marginal rate of return may lead to the 
cultivation of submarginal lands. In both the 
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instance of changes in the values of existing 
securities or in the values of an existing 
quantity of cultivated land, the effect on the 
formation of real capital is neither direct nor 
indirect but rather is concurrent, both the 
bidding up of the value of existing equities 
and the net formation of new capital proceed- 
ing in part from the same cause, but neither 
change requiring nor inducing a change of 
the other. However, it is not only that the 
effect on net capital formation is concurrent 
rather than causal which would permit us to 
disregard this qualifying consideration in our 
present analysis. More than this, while the 
concurrent effect on the formation of new 
capital may be strong and significant in the 
instance of a change in the market values of 
existing securities, this effect would be at 
most peripheral in the instance of the bidding 
up of land values in underdeveloped areas. 
In these communities, where surplus rural 
populations have sought land-outlets for 
many generations, it is likely that nothing 
short of a fundamental change in the agri- 
cultural technique and/or the social or- 
ganization of the community in question 
would be needed in order to induce a signifi- 
cant extension in the area of cultivation. 
Hence we may assume a substantially fixed 
quantity of land, not significantly affected by 
the bidding up of land values. 


What is essential is simply this; that the 
accumulation of land-wealth implies the 
bidding up of the value of an existing stock 
without requiring that the factors of produc- 
tion be channeled into the creation of real 
capital or into any use whatsoever. There 
would be signalled only an increase in the 
value of the claims (and hence in the 
“wealth”) of the possessing classes, a wealth, 
however, that could never be realized in the 
total sense, since an attempt to achieve a 
net liquidation of the value of these claims in 
favor of commodities would lead to the auto- 
matic deterioration of the value of the claims. 
Given the institutionalized nature of the 
demand for land-ownership in these com- 
munities, proceeding as it does from tradi- 
tional values and a fixed way of life, it is not 
likely that the net liquidation of land- 
equities would be attempted, except under 
such exceptional circumstances as when land- 
owners face an imminent threat of national 
land reform, and hence land ownership in 
backward areas might be expected to provide 
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an exceptionally stable form of holding.? 
Moreover, the special values imputed to the 
ownership of land, including long-range 
security, political power, and social prestige, 
may induce the bidding up ef land values out 
of all proportion to the capitalized yields 
there from, i.e., the market value of the land 
is consistently greater than the value of the 
agricultural yield capitalized at the current 
rate of interest. 


Butgif it is true that the accumulation of 
wealth in the form of land ownership signals 
no increase in the net fcrmation of real 
capital whatsoever, it must also be under- 
stood that the accumulation of wealth in this 
form does not divert resources from the 
accumulation of real capital. Unlike an- 


other favorite (and truly pernicious) form of 
wealth accumulation in backward areas— 
the hoarding of gold, silver, and other precious 
materials—the bidding up of land values 
creates wealth without preempting the use of 
domestic factors of production or foreign ex- 


2This indicates another important difference between 
accumulation in the form of land ownership as it occurs in 
underdeveloped areas of the world, and the analogous 
accumulation in the form of securities in the industrially ad- 
vanced communities of the world; namely, that land owner- 
ship provides a relatively more stable form of wealth. This 
follows from the degree to which speculative purpose per- 
vades the two types of investment, and from the degree to 
which alternatives to the one type of investment or the other 
are easily available and are psychologically acceptable to 
the possessing classes of underdeveloped economies in one 
instance, and of advanced industrial communities in the 
other. In the securities markets of advanced economies the 
price of shares is bid up in the expectation of increases in 
dividend rates, or in the hope of gaining through a resale at 
higher prices, and in either case the course of events is likely 
to bring a change of expectations and hence lead to a desire 
to liquidate ownership, either as a shift to the possession of 
some other security, or some other sort of investment, or in 
favor of a higher level of consumption. This shifting in and 
out of the market is facilitated by the highly developed form 
of market organization, which permits the quick, low-cost 
liquidation of ownership, and by a relatively higher degree 
of flexibility in consumption propensities, and by the 
existence of familiar and convenient alternative outlets for 
investment; all of which makes for a greater instability in the 
value of security holdings. Land purchases in underde- 
veloped communities, on the other hand, rather than reflect- 
ing a speculative intent are the manifestation of traditional 
values and a way of life satisfying the steadier drives for 
prestige, power and security. Moreover, the process of 
liquidation of land-wealth is relatively difficult and costly, 
and convenient alternative outlets for investment have 
either yet to be created, or are ignored by reason of the 
traditional inhibitions and propensities of the possessing 
classes in those communities. Al! of this tends to stabilize 
the value of land, and hence reenforces the traditional 
preference for wealth in the form of land ownership in 
backward areas as the means of providing the ultimate in 
long-range security for the possessing family unit. 
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change so that these could not be used in the 
net formaticn of the real capital available 
fcr the use of thcse communities. 


Each econcmy has a particular potential 
for net capital formation. This consists of all 
of the domestic factors and _ resources, 
whether employed or unemployed so long as 
they are available for production, plus the 
foreign resources and factors cver which the 
particular economy, through grants-in-aid 
received or available, credits received or 
available, foreign exchange held, or by any 
other means can exercise an effective claim, 
and minus the domestic resources and factors 
required for subsistence and maintenance. 
There are many reasons why this potential 
for real capital formation may nct be and has 
not been fully or properly used in the so- 
called underdeveloped areas cf the world. 
Our concern at this point is only with the 
potential for net capital formation. Thus an 
increase in the local production or foreign 
import of precious metals for hoarding, or an 
increase in consumption would preempt re- 
sources and factcrs and hence would reduce 
the pctential available for net capital forma- 
tion. But the flow of investment into or out 
of land ownership, and the consequent rise 
or fall in land values, neither adds to nor 
reduces this potential for the accumulation 
of real capital. The potential per se remains 
unaffected by the level of land values. The 
bidding up of land values and the consequent 
creation of wealth in the form of higher- 
valued land involves no more than a series cf 
transfer payments and a shifting of equities 
back and forth between members of the 
pessessing classes. It adds nothing to real 
capital accumulation, but on the other hand 
it does not take anything away from the 
pewer to accumulate real capital either. The 
bidding up cf land values does not decrease a 
community’s financial capacity to invest in 
other areas than the land market, it merely 
shifts the power to make such investment be- 
tween different members cf the community. 
Nor, as we have seen, does it reduce the par- 
ticular community’s real capacity, measured 
by its command over foreign and domestic 
resources, to accumulate real capital. Hence 
we must conclude that the land hunger of the 
possessing classes in backward economies, 
leading to the bidding up of land values, is a 
neutral phenomenon insofar as the capacity 
of those communities for real capital accumu- 
lation is concerned; and therefore that the 
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argument to the effect that the accumulation 
of wealth in the form of land ownership is an 
alternative to (and represents a direct diver- 
sion from) the net formation of real capital 
appears to be a mistaken one. It does not 
follow however that because this argument is 
in errcr, that the conclusions for social policy 
that have been drawn from it are also false. 
We have considered here only the potential or 
the capacity of the community for net ferma- 
tion of real capital. However the phenome- 
non of wealth-accumulation in the form of 
land ownership has also direct and important 
effects on the realization of the potential for 
capital accumulation in underdeveloped 
economies, and these must now be taken 
into account. 

Although the accumulation of wealth in 
the form of land ownership in backward 
areas is of itself neutral relative to the 
capacity of the community to create addi- 
tions of real capital, there nevertheless 
appears to be indirect effects of the phe- 
nomenon on the form of economic organiza- 
tion, on the entrepreneurial and investor 
psychology, and on the level of consumption 
by the possessing classes in those communities 
which mitigate against capital formation and 
economic advance, and hence which vindicate 
the conclusions if not the rationale of those 
who have contended against the practice of 
wealth accumulation in the form of land 
ownership. 

This form of wealth-accumulation affects 
the form of the economic organization in that 
it tends to perpetuate an unfortunate system 
of farm tenancy and absentee ownership of 
the land, bringing to the support of that 
system not only the property interest of the 
landlord but the weight of the political and 
social hierarchy as well since the stratification 
of power and prestige are linked to the owner- 
ship of land. In bidding up the value of 
land, this form of wealth accumulation in- 
creases the difficulty of the tenant-operator in 
ever acquiring the land which he cultivates. 
Thus the man who tills the soil, deprived of 
the prerogatives or hope of ownership, re- 
mains indifferent to the deterioration of a 
land that is not his or to the acquisition of 
new agricultural techniques the fruit of which 
would not fall to his portion. The conse- 
quent rootlessness and indignity of their cir- 
cumstances has evidently helped to create a 
mood of political desperation and made the 
Asian peasantry vulnerable to the influence 
of revolutionary doctrine. Moreover, this 
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form of wealth accumulation creates a type 
of absentee landlordism where the owner is 
neither knowledgeable regarding agricultural 
operations generally, nor interested in the 
specific practices of his cultivators. The 
ownership of land, for him, is the possession of 
a symbol and a realizable claim—but not of 
a business. The functions of entrepreneurship 
and management are delegated or left in 
abeyance. Consequently, the possibilities of 
efficient estate management, of the introduc- 
tion of new methods of organization and new 
techniques, and the inauguration of experi- 
ment designed to develop techniques and 
methods of organization specifically suited to 
the special needs of the particular area, are 
all held to a minimum. 


Moreover, the continuing pressure to 
accumulate land wealth has the effect of in- 
flating the imputed (and in the aggregate, 
quite unrealizable) values of existing claims. 
This precess of inflation of land values is not 
checked because it is not challenged inasmuch 
as there is no net attempt to realize on total 
claims. Because of the rising value of the 
claims in its possession, the possessing class 
feels that it owns more and regards itself as 
more secure, and hence is inclined to consume 
its current income to the full. It is not the 
increase in land values but the increase in 
consumption induced by the increase in land 
values which is the alternative to (and which 
creates the diversion from) the accumulation 
of real capital. Wealth accumulation in the 
form of land ownership does not divert re- 
sources, but it induces the diversion of re- 
sources into current consumption to a degree 
which might not have taken place if greater 
personal security could have been achieved 
only through types of investment requiring 
the accumulation of real capital, and a ccn- 
sequent increase in the production potentiali- 
ties of the community. 


The steady inflation of !and values satisfies 
the need and yearning of the possessing classes 
for personal security without, requiring a 
counterpoise for that increased security in the 
growth of real capital. If the need for 
security (or prestige and power) could not be 
sated through the possession of land because, 
for example, the land had been nationalized 
or measures had been taken effectively to 
limit the concentration of land ownership or 
to eliminate absentee landlordism, then it is 
possible that the wealthy would be driven to 
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seek out or to create new investment outlets 
requiring the net formation of real capital and 
the consequent industrialization of these 
communities. The possessing classes of these 
communities would be obliged to undertake 
the role of creative entrepreneurship in order 
to maintain security and status. 

For these reasons the critics of the in- 
vestment pattern characteristic of under- 


developed countries are right in opposing the 


LAND ECONOMICS 


institution of wealth-accumulation through 
land-ownership in those economies, though 
their correct conclusions may have been based 
on mistaken premises. In this paper we have 
tried to make explicit the effects of this type of 
wealth-accumulation, and we have suggested 
the lines of criticism that can properly be 
leveled against it. 
RoBERT SOLO 


Rutgers University 
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The House and The Art of its Design. By Robert 
Woods Kennedy. New York: Reinhold 
Publishing Corporation, 1953. pp. 550, 
$9 


Robert Woods Kennedy’s book, The House 
and The Art of its Design, has all the earmarks 
of a contemporary classic, including enough 
minor blemishes to bolster the ego of un- 
sympathetic critics. 

The book deals with the problems of hous- 
ing design facing the creative architect today. 
The thesis is that innovation in housing is 
possible largely when designing for a small 
section of the upper middle class. Although 
Kennedy leans primarily upon personal ex- 
perience and intuition, he finds outside 
support for these views. In Irving Rosow’s 
sociological studies, for example, different 
types of families are distinguished by their 
“characteristic differences of Weltan- 
schauung, goal orientation and aspirations, 
self conceptions, spheres of interest and ac- 
tivity, occupational status, use of leisure time 

. . type of family organization and rela- 
tionships.” The group living in modern 
houses, Rosow claims, “shows significantly 
less awareness of social conformity or assertion 
goals and thinks more in terms of personal 
needs and wants.”” On the other hand, the 
lower income groups are too poor and tradi- 
tion-ridden to build or to experiment with 
new ways of living. And the upper classes, 
including most of the upper middle classes, 
are too driven by status drives to build or to 
buy other than traditional homes. 

If this schema is correct, only the small in- 
novating group of the upper middle class 
may be regarded as the natural ally of the 
architect. That is Kennedy’s view and so 
the requirements of these families become his 
strategic starting point. He dissects their 
activities and characteristic behavior and 
explores the implications for the organization 
of space. He shows how the clients and the 
architects join forces to translate these re- 
quirements into a three dimensional solution, 
the way these decisions are made, the feasible 


choices considering the limited income, pre- 
vailing class values, and the unarticulated 
and frequently inconsistent family prefer- 
ences. These discussions constitute the sub- 
stance of the book and make most absorbing 
reading. 


Kennedy takes “fa dim view of modernism 
and traditionalism,” the two rival approaches 
dominating architecture today. His sympa- 
thies are broader, almost eclectic. He 
realizes how much uncertain social status has 
been fortified by traditionalism and how 
much of a release of energy and intellectual 
renaissance was sparked by “modernism.” 
But his ultimate test is simple and severe. 
Is the house gracious and efficient? Does it 
employ the best available techniques and 
materials? Is environment, site, structure 
and internal plan linked in one comprehen- 
sive solution to the functional and emotional 
requirements of the clients undistorted by 
Procrustean theories, superficial values or 
self-defeating practicality? If it satisfies these 
requirements it is a good house and Kennedy 
doesn’t care how it will be pigeonholed. 


Mr. Kennedy often makes his points by 
stress and sacrifice. There are decided ad- 
vantages in this method. One cannot discuss 
everything. Nonetheless some of the omis- 
sions are disappointing, even though they are 
easily justified by the thesis. For example, 
almost nothing is said about the problems of 
design for lower- and middle-income groups. 
If there are any potentials in public and co- 
operative housing they are ignored; and if 
there aren’t this is certainly what Kennedy 
would call ‘‘a strong statement” and requires 
far more justification. Prefabrication, too, 
is disregarded. Nor is there any discussion of 
other influences on house design besides the 
client, builder and architect. Surely among 
the increasingly significant forces today for 
good or evil are the effects on design of 
government controls, policies and subsidies. 
FHA is only one of the more obvious ex- 
amples. These issues may be skirted by 
assuming that they affect in the main differ- 
ent income groups. Even if so, are we to 
infer that the architect cannot be an innovator 
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in this vast new domain where his influence 
may be so decisive and far reaching? 


Almost every page is enlivened by 
Kennedy’s crisp views and some of them are 
sure to provoke scepticism if not dissent. 
Many readers will certainly balk at his in- 
sistence on the phallic significance of the 
chimney or his tendency almost to cartoon 
some aspects of the modernist views which 
Mr. Kennedy does not like. Also from time 
to time the lively flow of ideas is annoyingly 
and unnecessarily interrupted by lists of 
things, activities and categories which the 
architect (not the reader) ought to ponder. 


Like most volumes on architecture which 
are lavishly illustrated, the book is unfor- 
tunately expensive. It could have been cut 
with good effect on the weight, reading time 
and price. However, this is really a petty 
limitation. The writing is wonderfully lucid 
and witty, and the book itself, including the 
typography and layout, and the use of photo- 
graphs, cartoons, comic strips, drawings, 
plans, diagrams and charts, is designed with 
impressive skill and imagination. 


Unfortunately, comment on the central 
thesis, however accurate, hardly suggests the 
content, range or spirit of the study. Far 
more important than the justification of what 
Mr. Kennedy chose to discuss or even some 
of his intuitive social and psychological ex- 
planations, is the acuteness of the analysis of 
the problems that came within his professional 
line of vision. What is most fascinating about 
this book is the originality and verve with 
which the specific parts of the house are re- 
lated and explored. Sites, entrances, living 
rooms, kitchens, bedrooms, toilets, lights, 
closets, fireplaces, relatives, friends, parties, 
moods—these, and a host of other familiar 
things and relationships, assume new mean- 
ings and possibilities. Though the book will 
delight and incite both laymen and architects, 
it should prove even more rewarding to 
economists and other social scientists. For 
far from being another account of how to 
build a house or a brief in favor of some 
particular school of thought, we have here a 
rare exposition of the sensitive designer’s way 
of thinking about specific housing design 
problems and his perceptions about patterns 
of family behavior. To appreciate this the 
book itself must be tackled. For the many 


brilliant insights and effects, as in any creative 
work of art, simply elude summary. 


LLoyp Ropwin 


Massachusetts Institute of Technology 
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The Economics of Location. By August Losch. 
English translation by W. H. Woglom. 
New Haven, Connecticut: Yale Uni- 
versity Press, 1954, pp. 508, $7.50. 

The Economics of Location, first published in 
Germany during World War II as Die 
raumliche Ordnung der Wirtschaft, is the best 
general work on the eccnomics of locaticn, 
and the translator has performed a valuable 
service in making it generally available to 
Englisn-speaking scholars. The selection of 
the title for the English version may have 
been unfortunate, for in present day parlance 
we are inclined to associate “location” with 
industrial location, but this treatise is con- 
cerned with industrial location cnly insofar 
as it is part of a much broader picture— 
spatial economics. Historically, economic 
theory has been temporally oriented; that is, 
the concern has been with adjustment 
through time. Losch, however, presents a 
discussion of spatial economics and adjust- 
ments through space and, in addition to 
industrial location, he discusses city and 
regional planning, international trade, price 
changes through space and other related 
topics. All are discussed from the standpoint 
of space as contrasted to time. 

The author has some cogent remarks cn 
the problem of industrial location. It is 
effectively demonstrated that decisions as to 
location are as much a part of the attempt to 
maximize profits as are the decisions regard- 
ing price and output. Price and location are 
inextricably interrelated for the “best” loca- 
tion is best for a certain price, and a change 
in price will mean a change in the ideal loca- 
tion. The author discards the approaches to 
industrial location which are based on either 
minimization of costs or maximization of 
revenue, but he maintains that the proper 
premise is one of profit maximization. 

Location theory is often criticized because 
of its lack of realism for there are a large 
number of industrial locations which are not 
economically sound. Losch explains this by 
distinguishing between the corporation and 
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the individual entrepreneur. The former will 
locate a plant so as to maximize prcfits, but 
the individual, rather than being guided 
solely by profits, is interested in maximizing 
his utility. Furthermore, location theorv is 
not intended to explain the actual location 
of industry but only where it should be lo- 
cated. It is interesting to note that, whereas 
the corporation has introduced certain com- 
plexities into profit theory, it has made loca- 
tion theory somewhat more realistic since the 
corporation resembles the “‘econcmic man” 
in regard to plant location. 


Economics of Location will be valuable for 
American schclars as the author makes ex- 
tensive use of statistics for this country. It 
will be stimulating to those in such diverse 
fields as econometrics, methodology, market- 
ing, city and regional planning, price theory, 
international trade, economic geography, 
political science, and model building. As 
the author says, he is attempting to provide a 
“new formulation of the entire theory of 
economics.” 

Joun M. KuHLMAN 
University of Richmond 
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Planning Residential Subdivisions. By V. Joseph 
Kostka. Winnipeg, Manitoba, Canada: 
Hignell Printing Company, 1954, pp. 
127. (Sponsored by The Appraisal 
Institute of Canada.) 

Mr. Kostka’s book sets forth in a well 
organized manner and easily readable form 
various desirable objectives to be aimed for by 
any developer of land for residential use. 
He also states in considerable detail the 
various techniques that can be used in order 
to achieve such objectives. Many excellent 
reasons are presented for planning and de- 
veloping each area of land for its intended 
use rather than forcing it to conform to a 
preconceived pattern. 


The various factors which should be con- 
sidered when selecting a site are set forth in 
such a way that they should be a great help to 
any developer and his technicians. The 
matters that should be determined by each 
technician are delineated and there are many 
logical arguments in favor of complete and 
detailed planning before construction is 
commenced. 
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However, many of the ways for securing 
these desirable cbjectives may be difficult for 
the average speculative mass production 
builder to follcw; in many cases, builders 
have not yet realized the advantages of giving 
full consideration to esthetic factors in de- 
veloping land. We may hope that these will 
become increasingly important as our market 
becomes more competitive. At that time this 
book will serve a noble purpose. 

Although the text is generally excellent, 
the various plans and sketches used as ex- 
amples are disappointing. Some of the very 
unusual street patterns may be due to topo- 
graphical conditions, but there is nothing to 
indicate it. Some of these plans appear to 
have excessive amounts of poorly designed 
streets. In a number of cases it would be 
very difficult to’ place houses in the best 
possible relation to each other. 

The various design and engineering stand- 
ards for grading, drainage and utility in- 
stallation are ideal, but may be difficult to 
achieve on this side of the border. However, 
they do represent our best thinking at this 
time. 

There are many sections that might be 
quoted in this review. However, since 
continuing efforts are being made by our 
planning technicians to secure such objectives, 
it is to be hoped that Mr. Kostka’s book will 
have wide circulation among local officials 
and developers, for it is a welcome addition to 
the rapidly expanding library on this subject. 


EpWaARD FLICKINGER 


Federal Housing Administration, 


Chicago, Illinots 
ay 
Urban Traffic. By Robert B. Mitchell and 
Chester Rapkin. New York City: 
Columbia University Press, 1954. $5.00. 
In recent years there has been an ever- 
increasing interest in the rebuilding of the 
central areas of our cities. Immense new 
traffic facilities are often a by-product of 
these redevelopment programs. The cost of 
such undertakings has led to inquiry on the 
part of thcugnhtful perscns as tc the efficiency 
of the research on which we base these bold 

new plans. 

Urban Traffic is an attempt to develop a _ 
means of measuring the traffic-generating 
capacities of central area land uses. The 
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authors approach the problem in a strictly 
scientific manner. Thecretic concepts are 
tested with limited field data and these data 
are found to be generally consistent with the 
theories. One of the most useful ideas one 
might get from reading this book is that 
certain traffic-generating factors for both 
automcebile and truck traffic might conceiv- 
ably unfold themselves fcr various land uses 
if this type of research is continued. While 
the validity of such factors might readily be 
questioned by an expert, their effectiveness 
when used on laymen who tend to overly 
respect the scientific approach to difficult 
problems is admitted. 

» Planners might wonder whether this scien- 
tific approach is essential in long-range 
planning. While detailed factual data may 
be needed to formulate detailed engineering 
plans fcr the city of today, one might wcnder 
whether wisdom is not a more important in- 
gredient in the outlining of plans for the city 
of the future. And is nct the latter, after all, 
the primary responsibility of the planner? To 
read this book one must wade through a great 
many lengthy definitions of terms, most of 
which are repeated in the glossary. It almost 
seems, at some points, that the elaborate ex- 
planations and cumbersome language were 
measured to fill the space between the 
book’s two covers. Urban Traffic can at most 
be considered a progress report on what will 
be a huge study if it is adequate. Perhaps 
the book’s saving grace is that it purports to 
- little more than that. 


Wa _rTER K. JOHNSON 
Planning Director, 
City of Madison, Wisconsin 
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Ocean Transportation. By Carl E. McDowell 
and Helen M. Gibbs. New York: 
McGraw-Hill Bcok Company, Inc., 
1954. pp. xv, 475. $7.00. 

For a number of years there has been need 
for a new or revised text fer college classes in 
the field of water transportation. As a text 
Ocean Transportation will disappoint those who 
may have hoped that it would be a complete 
answer to that need. It suffers from the fact 
that it has been written by nine persons—seven 
chapters by C. E. McDowell, seven by H. M. 
Gibbs, two by H. S. Haehl, Jr., and one each 
by J. H. Frederick, F. J. Zito, A. B. Poole, 


W. G. Hays, R. F. Burley, and J. M. Sullivan. 
The result is a considerable amount of un- 
evenness and lack of cohesion which detracts 
from the volume’s usefulness as a text. On 
the other hand, when used as a handbook on 
the several subjects covered, the disad- 
vantages are less apparent. Each chapter 
and subject tends to stand alone and be fairly 
complete. The writing style, as a whole, is 
readable, and the maps, drawings, tables, and 
index are adequate. The volume is divided 
into twenty-two chapters and five parts. The 
parts are entitled, “Shipping in the World 
Economy,” “The Shipping Process,” ‘“The 
Finance of Shipping,” “Admiralty, Insur- 
ance, and Regulation,” and ‘The Role of 
Government.” 

The book contains incomplete biblio- 
graphical material which also detracts from 
its usefulness as a text. While several of the 
chapters have adequate bibliographies, six 
have no bibliographies, and one Icoks in vain 
for reference to some of the previous writers in 
the field who deserve at least an historical 
mention. Among those missing are the late 
E. R. Johnson, G. L. Wilson, G. G. Huebner, 
A. K. Henry, R. S. MacElwee, A. Berglund, 
R. Riegel, and others. 

The authors “‘concentrate on the ship and 
on ship operation and management primarily 
from the view of the ship operation.” Such 
activities as admiralty law, marine insurance, 
and freight rates are “discussed primarily 
as they affect the shipcwner rather than as 
they affect other interests such as the shipper, 
the consignee, or the public in general.” 
Such emphasis tends to slight the public 
problems of ocean shipping. Many issues of 
public policy are passed over with cursory 
treatment. Among these are the problems 
of the shipping conference and the economics 
of ocean shipping in the international balance 
of payments. A more comprehensive discus- 
sion of these and similar problems would have 
improved this volume considerably. 


Lesuiz A. BRYAN 
University of Illinois 
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Elements of Pure Economics. By Leon Walras, 
English translation by William Jaffe: 
Homewood, Illinois: Richard D. Irwin, 
1954, pp. 620, $7.50. 

Schumpeter and many others have called 

Leon Walras the greatest economic theorist 
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of all time. Yet his masterpiece is only now 
available in English, 80 years after its first 
edition. In compensation fcr the long wait, 
Professor Jaffe gives us after a quarter- 
century of labor nct only a translation, but 
also a variorum edition and copious notes in 
which obscurities in Walras are clarified, 
erroneous impressions of Walras are criticized, 
and subsequent developments are summar- 
ized. The result is comparable to Cannan’s 
Smith and Ashley’s Mill: need we say more? 

Yet even this superlative translation will 
not rescue Walras from the ranks of classics 
cited but unread. This is not the translator’s 
fault, but the author’s. (Despite occasional 
pitfalls for the unwary foreign reader, Walras’ 
French is for the most part so simple that one 
can hardly believe the language important in 
explaining his neglect in English-speaking 
countries.) Walras was in fact a Frenchman 
who wrote like a German, a mystical German 
who preached from ten till four, although he 
himself knew little German. He was re- 
dundant. His sense of proportion was de- 
ficient. He bore on each shoulder a pagoda 
of chips, scattered through his pages in 
pedantic methodologicai diatribes against 
the forgotten worthies who forced him from 
his native land to find employment. He was 
an apostle of the mathematical method, but 
unfortunately his own mathematics was little 
better than his prose. He uses analytic 
geometry and calculus with the main force 
and awkwardness of a schoolboy multiplying 
by addition. (Pareto was far better, es- 
pecially in his Cours d’ Economie Politique of 
1896-97, which if translated, would make 
better “Lausanne School’ propaganda than 
does the work under review.) 

Most English-speaking readers derive their 
knowledge of general-equilibrium or “Lau- 
sanne School”? economics at second hand, 
often from Gustav Cassel’s Theory of Social 
Economy. It may therefore be worth listing 
some of the respects in which Walras differs 
(usually for the better) from his Swedish 
follower. First and foremost, Walras had 
what Schumpeter called a “‘vision” of general 
equilibrium, while Cassel was in this respect 
a textbook-writer or transmission _ belt. 
(Transmission belts are seldom noted for 
vision.) On more technical matters: Walras 
derived demand and supply conditions from 
considerations of utility and cost, and con- 
siders their welfare implications, while Cassel 
simply took these conditions as_ given. 
Walras worked wearisomely up to market 
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situations from isolated’ exchanges, while 
Cassel started directly with the market. 
Walras applies his general-equilibrium 
analysis to interest and money along with ex- 
change and production, deriving finally an 
equilibrium which required an equation of 
exchange for the transformation to absolute 
prices. (As Patinkin has pointed out, there 
is no logical basis for an equation of exchange 
in Cassel’s system: his demand and supply 
functions are homogeneous of degree zero in 
prices and incomes, meaning that the price 
level is irrevelant to economic activity.) 
Finally, Walras applies his general-equilib- 
rium analysis directly to problems of his day 
(most notably, the bimetallist controversy), 
whereas the famous empirical and statistical 
passages in Cassel’s applied economics are 
quite divorced from his general-equilibrium 
model. 


Humor has been wasted on Walrasian 
economics as a barren process of “counting 
equations and unknowns.” This counting 
procedure is nothing more than a check on 
the logical consistency of the underlying 
theory. No good theory should fail to satisfy 
it, but many a bad one may pass muster and 
Walras’ own was far from perfect. But 


general-equilibrium economics did not die 


with Walras. Later writers in the Lausanne 
tradition, no longer satisfied with logical con- 
sistency, tried to render general-equilibrium 
systems amenable to empirical verification by 
supplementary developments permitting fore- 
casts of directions of change. (The names of 
Hicks and Samuelson come to mind here.) 
Others, beginning with Pareto, have striven 
for greater generality than Walras himself, by 
making such variables as production co- 
efficients and cash balances unknown, rather 
than taking them as given. Others have 
made extensions to international trade 
(Mosak), imperfect competition (Triffin), 
etc. Walras does not provide enough equip- 


’ ment to tackle Samuelson’s Foundations or the 


appendices to Hicks’ Value and Capital, but 
there is that in him which defies mere 
technical obsolescence. For that reason 
alone, it is gocd to see his Elements move out 
of the rare book room to the library shelves; 
the profession’s thanks are due to Professor 
Jaffe for making the move possible. 


M. BRONFENBRENNER 


University of Wisconsin 
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When the Cathedrals Were White. A Journey 

to the Country of Timid People. sy 

Le Corbusier. New York: Reynal & 

Hitchcock, 1947, pp. 217. (English 

Translation by Francis E. Hyslop, Jr.) 

On the morning after Le Corbusier arrived 

in New York in the middle thirties, The 

New Yor Herald Tribune printed in big type 
over a Caricature of him: 


“FINDS AMERICAN SKYSCRAPERS 
MUCH TOO SMALL, 
Skyscrapers Not Big Enough, 
Says Le Corbusier at First Sight, 


Thinks They Should Be Huge and a 
Lot Further Apart.”’ 


When the Cathedrals Were White is an elabora- 
tion of the Le Carbusier point of view. Pub- 
lished in part in Direction in 1938 and 1939, 
it was not brought out in book form until 
after the war. A generation has now elapsed 
since it was written; despite certain marks of 
the depression years, this book speaks more 
powerfully today than when it was written— 
just as today we are closer to stark reality 
than we were then. We now know it is later 
than we thought. 

The central thesis is easily stated: (1) We 
are living in a new time—called by some “‘the 
machine age.” We must adopt new 
patterns suitable to the new times. A new 
way of living, a new vigor, a new spirit must 
emerge. (2) Seven hundred years ago a 
parallel (“contemporary”’ in a sense) epoch 
occurred, which was symbolized by the 
building of cathedrals. (3) But while the 
cathedrals-builder boldly carved history to 
their liking, the skyscraper builders of today 
are timid. On the one hand there is drama, 
intensity, vigor in our great cities; on the 
other, fear of the unknown. 

To Le Corbusier, the only rational answer 
to the problems of our cities—to urban de- 
terioration, traffic congestion, sprawling 
cities, wasteful transportation, and low living 
standards—is a bold one: Convert cities into 
locii of towering business and residential 
buildings. As an example, he cites Man- 
hattan which, “has value only along its 
spinal column; the borders are slums. On 
foot you can walk across town in twenty 
minutes and see that spectacle of contrasts. 
But what satisfaction can rationality find in 


it? ... . The sea and the vast rivers are 
invisible and no one gets the benefit of their 
beauty, their spaciousness, their movement, 
the splendid play of light on the water! 
Manhattan is a city so hostile to the most 
fundamental needs of the human spirit that 
the dream of escape fixes itself in every heart. 
Get away! Avoid dissipating your life, the 
life of your family, in the midst of this im- 
placable hardness.” 


Next comes, as Le Corbusier says and we 
have all seen, the trek to the suburbs. Result? 
For his few trees and a road in front of his 
house, the suburbanite sacrifices hours of 
transit time. And society, in Le Corbusier’s 
view, loses “‘all collective life—the sap of a 
nation.” He has no kind words for the 
garden city. 


Instead, he would like to rebuild Man- 
hattan. By building high, he says, it is 
possible to house 400 persons per acre in ex- 
cellent living conditions. Since that island 
has an area of about 16,000 acres it could 
house more than 6,000,000 persons. Le 
Corbusier’s description of this new “‘radiant”’ 
Manhattan: ‘Twelve percent of the ground 
for buildings; 88 percent for parks, promen- 
ades and sport; separation of pedestrians and 
cars; sport just outside the door; great 
spaces outside each window; and windows 
that all get the sun.” 


France, Le Corbusier foresaw in the 
thirties, would not be a leader in establishing 
the new urban pattern. America is the 
lusty young giant that could if it only had the 
courage. ‘‘We French, who have had the 
cathedrals and Louis XIV, can admire the 
prodigious work which is still in the progress 
of birth, accomplished by the people of 
America,” he says in the introduction (1947). 
He concludes this introduction by saying that 
city planning is ‘‘a key, the key,”’ but that it 
is still in doubt whether “the men of the 
second period of machine civilization, after 
having acted like gangsters and madmen, will 
set their house in order again.” 


The City has been a central problem in the 
decline of every previous civilization. In 
none has the problem been solved. What 
would it not mean for the destiny of the West 
if Western man proved himself master of 
his cities? 

STEPHEN B. MILEs, JR. 


Burbank, California 
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Japanese Food Management in World War II. 
By Bruce F. Johnson. Stanford, Cali- 
fornia: Food Research Institute, 1953. 
pp. 237, $7.50. 

“Too many people on too little land’’ has 
long characterized Japan’s agrarian problem. 
The authors feature this statement in intro- 
ducing the wealth of detail presented in their 
study. The book is brought out by the Food 
Research Institute of Stanford University. 
The senior author had associated with him 
as co-authors two well-informed Japanese, 
Messrs. Hosoda and Kusumi. 


By the early 1930’s, as reported by the 
authors, the Japanese Empire had to all 
practical purposes achieved its goal of self- 
sufficiency in food supply. A considerable 
amount of this food was brought in from the 
colonies. A wide range of food was produced, 
especially sugar and tropical products in 
Formosa, rice in Korea, and soy beans and 
winter cereals in Manchukuo. 


Japan’s food supply was heavily weighted 
on the cereal side, with relatively small in- 
takes of supplementary foods except vege- 


tables. As compared with the United States, 
where cereals made up less than a third of 
the average 3100 calories, the Japanese were 
depending on cereals to furnish 1600 of their 
2250 calories. Animal protein was very low, 
and fish consumption relatively large. There 
were deficiencies of thiamin, and _ beri-beri 
was common. Pellagra was rare, as was also 
scurvy. Tuberculosis was prevalent, Japan 
being third highest among 47 countries. The 
per capita intake of calcium was low. 


Food production remained much the same 
during the first years of World War II. But 
as time passed, the imports of food products 
from the colonies declined, and towards the 
end of the war there was a marked decrease in 
availability of commercial fertilizers, in 
livestock, and in other factors related to home 
production. Even so, with added emphasis 
on green manures, home yields were kept 
from dropping sharply. The government 
put real pressure upon farmers to produce as 
much staple food as possible. Towards the 
end of the war, the fish catch, too, had 
dropped to less than half, resulting in serious 
protein shortage. Food rationing was very 
strict; with a near absence of refrigerated 
cars, vegetables, fish products, and other 
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perishable foods often reached the consumer 
in bad shape. 

The food shortage immediately after the 
war was supplemented by imports of foods, 
argely from America, in amounts about 
equal to what the four home islands had im- 
ported from the colonies before the war. 

The authors have presented a wealth of 
detail which will be of value to students of 
Japanese conditions prior to, during and 
immediately after the war, particularly as 
related to food production and consumption. 
The book is valuable, too, as a record of food 
as a factor in the development of the Japanese 
Empire, and of adjustments which had to be 
made when the colonies were lost and the 
Japanese abroad were repatriated to the 
four home islands. 

ARTHUR F. RAPER 


Foreign Operations Administration, 


Washington, D. C. 
Lh 
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Great Cities of the World, Their Government, 
Politics and Planning. Edited by William 
A. Robson. Lendon: George Allen and 
Unwin Ltd., 1954. Pp. 693, 74 illus- 
traticns, 9 maps and diagrams. 63 
shillings. (New York: The MacMillan, 
$10.00). 


This pioneer volume has been five years in 
the making. It was a gleam in the editor’s 
eye nearly twenty years ago when he was 
writing of Londcn and Moscow and felt the 
lack of a bock dealing specifically with metro- 
politan cities. A life-time student of munic- 
ipal government, Professor Robson rightly 
thinks that the government of metropolises 
presents problems different in kind, not 
merely in size, from that of lesser cities. 
Prime differences are the remoteness of giant 
municipal government from its citizens and 
the universal failure of the boundaries of the 
central unit to encompass the living com- 
munity. 

Professor Robson has here assembled 
eighteen monographic essays, each from 
twenty-five to thirty-five pages, by twenty 
hands on twenty cities of Asia (Bombay and 
Calcutta), the Antipodes (Wellington, Syd- 
ney), Latin America (Buenos Aires, Rio de 
Janeiro), Scandinavia (Copenhagen, Stock- 
holm), the United Kingdom (London, Man- 
chester), Western Europe (Amsterdam, Paris, 
Rome, Zurich), USSR (Moscow), North 
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America (Chicago, Los Angeles, Montreal 
and Toronto, New York). The editor fends 
off criticism of the representativeness of 
his sample by assurances that he solicited 
chapters cn other important cities for which 
he has only broken promises to show. He set 
himself the standard of authors who had 
lived in a city or studied it on the spot and 
who would not prcvide dry accounts of 
structure and legal powers. This standard 
has been met. 

Professor Robson has been more than 
editor. He has contributed the chapter on 
London, which he is uniquely qualified to 
write. In his role as political scientist, he 
introduces the eighteen monographs by an 
eighty-page synoptic essay in which he offers 
definition, classification, comparison, and 
generalization. As for definiticn, he is 
acutely urhappy over the new U. S. Census 
“standard metropolitan area” because it dis- 
regards the functions of a “metropolitan 
area worthy of its name,” to wit, to serve as 
a great center of politics, government, com- 
merce, industry or culture, or a combination 
of these. 

He summarizes metropolitan problems 


under five heads. Under “organization of 


areas and authorities” he notes the universal 
fragmentation of metropolitan government. 
Under “popular interest and democratic 
participation,” he proposes “a two-tier struc- 
ture” of government as the right principle to 
bring the citizen closer to his councilman on 
local matters. Apparently only Moscow 
“thas so far followed the example of London.” 
The evidence under his third head, “efficiency 
of municipal services,” suggests that “the 
great city of today lives by a miracle.” 
Fourthly, “a chronic state of financial strin- 
gency appears to be a permanent condition” 
in which “wealthy New York City joins with 
impoverished Calcutta,” however varied their 
sources of revenue. Robscn notes that it is 
practically impossible to state total public ex- 
penditures in most metropolises: “‘it is not 
always easy to distinguish the central grants 
from the local taxes.” Finally, “planning the 
great city’ seems nowhere adequately or- 
ganized to establish goals for rational living 
encompassing the whole metropolitan com- 
munity, with proper powers cf execution, ex- 
cept where the metropolis is dominated by the 
national government. 

In sum, this most elaborate basis ever 
assembled for comparison reveals that no 
country has found the answers to the difficult 


metropolitan problems with which each is 
struggling. Yet U.S. readers will be cheered 
to read that “the ‘home rule’ cities of the 
enjoy an exceptionally high 
degree cf freedom.” The mcnographic 
essays, furthermore, invite ccmparisons not 
drawn explicity by the editor. Fcr example, 
how is planning organized in the various 
cities? Almost nowhere is the concept recog- 
nized of planning as a tool of coordination. 
In the British cities there is a standing com- 
mittee of the council on planning on the same 
plane as fifteen other standing committees. 

The editor is served with varying effect by 
his contributors, so far as a less than glcbal 
reviewer can judge. Lady Simon’s sprightly 
account of Manchester is illumined by her 
long service on the city council. She evi- 
dences a more realistic sense of the meshing 
of “policy” and “administration” (p. 271) 
than the author of the essay on London. 
(p. 336) Robert A. Walker’s report on 
Chicago demonstrates that a first-rate account 
may be written after long absence from the 
city; he is buttressed, as he proclaims, by a 
mass of supporting local research probably 
unequalled anywhere else. Unfortunately, 
Rexford Tugwell has been too long away 
from New York, where his experiences were 
none tco happy. In the perspective of his 
receding memory, the island of Manhattan 
has shrunk to half its physical size (p. 414), 
the population of Brcoklyn has increased by a 
third. (p. 431) Even “the best mayors” 
seem to him dominated by “a mere perverse 
determination not to allow the planning 
process to grew in prestige.” (p. 426) The 
editor may not be expected to know that this 
statement reflects Tugwell’s theory of the 
primacy of the planning power, expressed in 
Puerto Rico in 1953 as in Washington in 
1939. The editor’s generalizations are 
weakened by reliance upon Tugwell’s mis- 
statement of the duties of the new City Ad- 
ministrator, and his assertion of the city’s 
“chronic bankruptcy,” without explaining 
(as Walker does for Chicago) that it is the 
result, in great part, of state legislative limita- 
tions. 

Whatever failures and inadequacies they 
recount, the editor and his contributors com- 
memorate the metropolitan way of life with 
pride and hcpe. This pioneer volume affords 
fresh insights and understandings—an im- 
portant step toward ultimate solutions. 


Brooklyn College Cuar es S. ASCHER 
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Parking as a Factor in Business. Containing 
Five Papers Presented at the Thirty- 
Second Annual Meeting, January 13, 16, 
1953, Special Report II. Washington, 
D. C.: Hignway Research Board, pp. 
294, 1954, $6.00. 

One of the most promising developments 
in the field of urban transportation is the 
growing recognition among highway engi- 
neers that volume and pattern cf traffic and 
parking is a function of the use of land and 
not a phenomenon that is isolated between 
curb lines. A significant result of this recog- 
nition is this study on parking and business 
which presents the first extended research 
on the subject. The Automotive Safety 
Foundation should be congratulated for 
making the necessary funds available for 
these studies. 


The Special Report II brings together five 
independent studies conducted more or less 
concurrently at four universities. The studies 
cover attitudes, economic relationships, prop- 
erty values and trends in transportation in 
the metropolitan areas of Columbus, Ohio; 
Seattle; Detrcit; San Francisco; and Oak- 
land; with questionnaire and _ interview 
surveys of selected Michigan cities and else- 
where. A lengthy foreword acts as a sum- 
mary of the major findings. 


Briefly, the findings show a continued in- 
crease and dominance of central business 
districts, especially in the shopping goods 
lines, in spite of losses in convenience goods 
and downtown parking spaces in the most 
desirable locations and at the curb. New 
parking facilities in fringe locations were 
found to cater to the all-day parker, while 
public transit patronage continues to drop. 
Although parking space becomes an increas- 
ingly attractive feature, department stores 
have established their branches in rapidly 
growing residential areas to hold or regain 
lost customers and, more importantly, to tap 
the new increment. 


In spite of these adverse trends relative to 
the central city, the findings of all studies appear 
tosupport the conclusion that it is destined to 
remain the dominant business area, and may 
even benefit by the suburban trend through 
greater accessibility and a better allocation of 
inter-related financial, business and civic uses. 
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The significance of this research is not so 
much that it has brought fcrth any new or 
startling findings and conclusions but that it 
has helped to confirm and measure more 
accurately the considered judgment of those 
who have faith in the central city’s future and 
have not been carried away by the dire 
prophecies of the “‘dispersionist”’. 

One of the most significant findings is the 
fact that off-street parking may not be quite 
the all-important factor that many have 
visualized it to be. 

While one could have wished these studies 
were more nearly comparable in scope and 
coverage of their subject, they have provided 
a testing ground for new methods of research 
analysis in this important field as well as 
furnishing valuable evidence on the virility 
of our central city areas. 


Max S. WEHRLY 
Urban Land Institute, 


Washington, D. C. 
UE 
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Comparative Population and Urban Research Via 
Multiple Regression and Covariance Analysis. 
By Donald J. Bogue and Dorothy L. 
Harris. Oxford, Ohio: Scripps Founda- 
tion for Research in Population Prob- 
lems, 1954. pp. vii, 75, $.90 paper- 
bound. 

This is another of the series of excellent 
monographs being produced by Donald 
Bogue at Miami University and the Uni- 
versity of Chicago, using data from the 
United States Bureau of the Census. Al- 
though its contributions are largely methodo- 
logical, there are interesting substantive find- 
ings. The subtitle accurately describes the 
book as ““A Methodological Experiment, with 
an Illustrative Application to the Study of 
Factors in the Growth and Suburbanization 
of Metropolitan Population.” 

Bogue and Harris avoid two serious de- 
ficiencies in current urban and demographic 
research. First, this is a comparative study 
which attempts to discover general patterns 
(and deviations from them) among a number 
of cities. Second, the authors have devised a 
method of calculating the degree to which 
each variable can explain the phenomena 
under investigation. These objectives are 
accomplished through the use of two estab- 
lished statistical techniques: multiple regres- 
sion and the analvsis of covariance. By 
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adapting these tools to the study of urban 
population trends, the authors demonstrate 
how much additional understanding may 
result from a careful, sophisticated statistical 
analysis of existing data. 

The subject matter is the 125 standard 
metropolitan areas of more than 100,000 
population. Twenty-nine sociological and 
economic variables are used to account 
for variations in the rate of metropolitan 
growth, the rate of suburbanization, and the 
distribution pattern around the central city. 
Significant regional differences exist between 
the five economic provinces of the United 
States previously delimited by Bogue. Since 
the authors limit their attention to changes 
between 1940 and 1950, their generalizations 
are tentative. Replication of this work using 
1960 Census data would be highly desirable. 

This is an excellent piece cf research, in- 
tended fcr a professional audience. The 
assumptions, operations, and conclusions are 
stated explicitly. Bogue and Harris are es- 
pecially to be ccmmended for their restraint 
in claiming only the supportable minimum of 
validity for their results. 

The writing lacks literary charm, but it 
exposes unambigucusly the skeleton of 
thought underlying the words. Chapter I 
contains a particularly clear statement of the 
meaning, use, and limitations of multiple 
variable regression analysis. Computational 
procedures are presented in detail in an 
appendix. 

RALPH THOMLINSON 
University of Wisconsin 


Organized Industrial Districts, A Tool for Com- 
munity Development. By Theodore K. 
Pasma. Washington, D. C.: Superin- 
tendent of Documents, Government 
Printing Office, 1954. 65 cents. 

This study cf Organized Industria! Dis- 
tricts is a highly significant contribution of the 
Area Development Division of the Depart- 
ment of Commerce. It is a thorough and 
scholarly job covering in considerable detail 
virtually every phase of the subject. It is in 
fact the most comprehensive report yet made 
of planned industrial districts. It is more 
than a “tool for community development”; 
it is a tool for better community development. 

This “guidebook,” as it is called, has nine 
chapters. The first chapter defines an 


“organized district” and notes that projects 
of this type fit nicely into good community 
planning. It further notes that from the 
functional standpoint industries also find a 
“district” location very desirable. It also 
describes in a general way the growth of 
organized districts across the nation, and in 
particular the rapid development of recent 
years. The next seven chapters outline, 
among other things, the need for careful study 
and planning before organizing a district; types 
of legal organization, including community 
and privately-cwned projects; cost of de- 
velopment and manner of financing; methods 
of controlling expansion so as to maintain high 
standards; locating and purchasing a tract 
and conditioning it for industrial uses; 
services and facilities; and finally the pro- 
motional program needed to “‘sell’’ the 
district. The ninth and last chapter outlines 
the case histories of twelve successful districts. 

The format of this report is excellent. It is 
easy to read; moreover, points of special 
interest can be located readily since numerous 
well-defined subheadings delineate major and 
minor topics. Almost thirty photographs, 
diagrams and maps illustrate significant 
points. 

In preparing this guidebook Mr. Pasma 
visited all major organized districts in the 
United States, thus securing a great deal of 
first-hand information from men who have 
pioneered and who are leaders in _ this 
specialized and fast-growing field. Alto- 
gether facts were drawn from the experience 
of cver one hundred industrial districts, all 
more or less planned developments. Good 
and poor practices were analyzed and care- 
fully catalogued before drawing conclusions. 

City planners, Chamber of Commerce ex- 
ecutives, industrial realtors, indeed all persons 
interested in efficient and attractive industrial 
development should find this book an ex- 
tremely helpful tool in attaining that de- 


sirable gcal. 
RoserT L. WRIGLEY, JR. 


Chief, Project Planning Branch, 
Maryland-National Capital Park 
and Planning Commission 
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The Nation Looks at Its Resources. Report of 
the Mid-Century Conference on Re- 
sources fcr the Future. Washington: 
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Resources for the Future, Inc., 1954. 
pp. 418. $5.00. 

In December 1953 sixteen hundred persons 
gathered in Washington for a three-day dis- 
cussion of the nation’s long-range problems of 
natural resources. Financed by the Ford 
Foundation, this conference was the first 
major undertaking to be sponsored by Re- 
sources for the Future, Inc. Although the 
meeting was conceived essentially as a suc- 
cessor to the Roosevelt-Pinchot 1908 Con- 
ference of Governors, it seems to have at- 
tracted few if any active governors—a 
circumstance testifying perhaps to the wisdom 
of both the governors and the sponsors. The 
politician’s trade nevertheless was _ repre- 
sented abundantly by officials cof special 
interest organizations in grand variety, and 
this category of participants was partially 
overlapped by large contingents of bureau- 
crats, professors of natural and social sciences, 
engineers and other experts, journalists, and 
interested laymen. Altogether, a big dipper- 
ful of the cream of our democratic com- 
munity. 


In his opening remarks, Lewis W. Douglas, 
chairman of the conference, said emphatically 
that its purpose was not to state any cate- 
gorical conclusicns or to prepare a program. 
‘‘We meet rather in a collective attempt to 
define some cf the issues.” Two major con- 
ference aims indicated by R. G. Gustafson, 
president and executive director of the 
sponsoring organization, were to enlist wider 
interest in resource issues and to help bring 
about greater mutual understanding among 
the diverse groups who will largely determine 
decisions. These purposes undoubtedly were 
achieved in significant degree, even though 
at some points there was evident a consid- 
able reluctance to face or to define “the 
issues” explicitly. Two of the ablest partici- 
pants in the water section were concerned on 
thig score. One said, “we have skirted the 
very important question of the public in- 
terest’” and suggested a consideration of the 
“fundamental question: wherein does the 
public interest lie?” Another observed, 
‘Aside from a few individuals, there seemed 
te be a singular lack of disposition to take up 
the question of the public interest in relation 
to water resources.” He believed the reason 
to be the peculiar difficulty of distinguishing 
among the interests involved. 


The conference was organized in eight 
major sections, five of which were further 
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divided into subsections, and the main body 
of the ccnference report follcws that basic 
pattern. The major secticns are: competing 
demands for the use of land; utilization and 
developmentof land resources; water resource 
problems; domestic problems of nonfuel 
minerals; energy resource problems; U. S. 
concern with world resources; problems in 
resources research; and patterns of coopera- 
tion. The report also contains summaries 
of a basic background paper, prepared by 
Wilfred Owen, and of two forum debates— 
one on control of public lands and the other 
concerning how much we should depend on 
foreign resources. In the appendix is an 
appropriate note by the editor explaining 
how the conference was organized and how 
the report was put together; and the list of 
registrants (grouped by conference sections), 
the index to speakers, and the guide to prin- 
cipal subjects are indispensable aids to find- 
ing one’s way around in the big volume. 

The bulk of the report, drawn from the 
5000-page verbatim transcript, consists of 
exceedingly brief or thoroughly boiled-down 
passages from the original speeches and re- 
marks of section and subsection participants. 
Such a town meeting digest has unavoidable 
shortcomings, but it also has real value as a 
sort of panoramic display of diverse view- 
points and ideas; and these materials are 
held together and rendered more nearly 
comprehensible by an iatroduction and a chair- 
man’s summary for each section. 


President Gustafson saw three significant 
themes recurring frequently in all the section 
discussions: ‘‘(1) The need to enlarge our 
knowledge through research; (2) the need to 
disseminate new knowledge more widely 
through education; and (3) the need to apply 
knowledge more effectively through coopera- 
tion.” The needs are not news, but the con- 
ference record will help to guide the founda- 
tion and others in future efforts to meet those 
needs. The record also indicates anew (often 
between the lines) some of the dogmatic ideas 
and narrow interests linked with contending 
political power blocs. Clearly, a great deal 
of relatively disinterested intelligence will 
have to be developed both outside and within 
those groups if our resources problems are to 
be met more effectively in the long-run in- 
terest of the country. 


Frep A. CLARENBACH 


The University of Wisconsin 
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Agricultural Development and Rural Reform in 
Denmark. By F. Skrubbeltrang. Rome, 
Italy: Food and Agriculture Organiza- 
tion, 1953. p. 320, $3.00. 

**Economic development” became a policy 
motto for most cf the colonia] nations which 
only recently gained independence. And it is 
a desirable policy, no doubt. To carry it 
out is, however, somewhat more difficult. A 
good many countries became inflicted with 
the industrialization-at-any-price fad. Steel 
plants, dams—the bigger the better—that 
seemed to be true economic development. 
Agricultural reforms were apparently not so 
“‘prestige-producing.”” 

This book shcws clearly that a country can 
develop even if the endeavors are primarily 
directed towards agriculture. Mr. Skrubbel- 
trang takes us from the dark Middle Ages 
right to 1953. We are shown how the feudal 
land system changed into a society of free 
peasants, who were able to develop the insti- 
tutions of voluntary cooperation to an in- 
tensity and effectiveness it never has en- 
countered before. 

It is only seldom realized, however, that 
even the medieval darkness contained a good 
many positive seeds. Denmark, and many 
other Central and North European countries, 
had a collective field cultivation system in 
each village (Landsby Faelleskab). The 
country was divided into large estates— 
manors. The peasants were tied to the 
manor, working a certain number of days on 
the landlord’s demesne. The rest of the week 
could and should be spent in work on the in- 
dividual holdings in the village (landsby) 
close to the estate. In the village an undis- 
puted right of private ownership prevailed. 
The village land was distributed among the 
peasants in lots varying in size so as to assure 
an acreage of equal inherent fertility to each 
individual. The three-field crop rotation (tre- 
vangsbruget) was then prevalent. This meant 
that the three major fields (rye, barley and fal- 
low) were broken up in as many individual 
plots as there were peasantsin the village. The 
use of pasture on the commons (overdrev) on 
the outskirts of the community was also 
rationed by determining how many head of 
livestock each peasant could graze there. 

There were few statutory provisions forcing 
the peasants to work their fields in a certain 
manner. The layout of the plots did, how- 


ever, make it almost imperative to abandon 
individual cultivation. The individual strips 
wedged into other property, often without 
direct roads. 

Out of economic necessity, it thus became 
imperative for the peasants to cooperate in 
working their land, which was owned, 
theoretically at least, with what would today 
be considered a limited fee simple. And so, 
willy-nilly, a well-organized community life 
developed as one of the good features of the 
Danish feudal system. It was run on a 
reasonably democratic basis, slowly de- 
veloped. 

Although the individual peasants were not 
legally bound to participate in this ferm of 
cooperation, social forces were extremely 
compelling. The traditional spirit of Fael- 
leskab aided Denmark when she com- 
mercialized her agriculture in the latter part 
of the 19th century. The inherent natural 
tendencies towards mutual assistance con- 
stituted the backbone of what subsequently 
became one of the most successful networks of 
agricultural cooperatives in modern times. 
Experts from the entire world still flock to 
Denmark in the hope that they can gather 
inspiration to facilitate an establishment of a 
similar movement in their respective coun- 
tries. 

The Faelleskab is, of course, only one, and 
in the reviewer’s opinion not sufficiently em- 
phasized, of the many factors which co- 
determined the success of the agrarian re- 
forms. Denmark was also blessed with great 
personalities which were able to apply the 
ideas of enlightenment and provide the 
leadership at the right time and in the right 
place. Partially the progress was brought 
about as a reaction to national catastrophies, 
such as the defeat by the Germans in 1864; 
in conformance with Mr. Toynbee’s theories, 
the necessary stimuli for internal develop- 
ment. The leadership of Bishop Grundtwig, 
the founder of modern Danish education 
(the folk high schools) and cooperatives, was 
of crucial importance. 

The case of Denmark is unique, of course. 
Yet many leaves from this experience can be 
taken by people who are in charge of the 
long-term plannirg in underdeveloped areas. 
The agricultural sector simply cannot be 
ignored in any comprehensive plan of eco- 
ncmic development. 

FRANK MEISSNER 
Cornell University 
Ithaca, New York 
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The Demographic Yearbook 1954. United 
Nations. Available through the au- 
thorized sales agent for United Nations 
publications, including Columbia Uni- 
versity Press, New York City, pp. 729, 
clothbound edition $7.50, paperbound 
$6.00. 

According to this publication, the birth 
rate is declining frem its post-World War II 
peak but is still above the 1939 level in most 
countries. The Yearbook, described as the 
most comprehensive compilation of demo- 
graphic figures ever assembled and published 
by the UN Statistical office, provides birth 
statistics for 183 countries and territories for 
the period 1920-1953. In addition, it gives 
statistics on area, population, population 
density, mortality, marriage, divorce and 
migration. 

Tables in the Yearbook indicate, among 
other things, that the long-term trend to- 
ward lower stillbirth ratios is continuing, 
that infant mortality is continuing to de- 
crease and life expectancy tc increase, and 
that the combination of these trends points 
toward larger populations in the future. 

The Yearbook does not include current in- 
formation for the USSR or all the countries 
of eastern Europe. 

Birth Rates Decline Since Postwar Peak. Sta- 
tistics in the Yearbook show that the rise in the 
birth rate that began with World War II 
and reached its peak in 1946-47 has been 
gradually declining since that time. _Per- 
haps the most striking postwar change in the 
birth rate occurred in Japan, where the drop 
since 1947 has been from 34.3 births per 
1,000 pcpulation to 21.5, a decrease of 37 
percent. 

However, 1952-53 rates are higher, in 
general, than the prewar level, the Yearbook 
shows. For example, the birth rate in France 
rose from 14.7 in 1939 to 23.8 in 1947 and 
then dropped to 18.7 in 1953. Similarly, the 
figures in the United States are: 17.3 in 1939, 
25.8 at the postwar peak, and 24.7 in 1953; in 
England and Wales, 14.8 in 1939, 20.5 at 
the postwar peak, 15.4 in 1953; in Chile, 33.3 
in 1939, 33.8 after the war, and 36.1 in 1953. 

These general trends are confirmed in part 
by information on the age at which women 
are having children. The high birth rates at 
the younger ages appear to be leveling off in 
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a number of countries, at the same time that 
birth rates at the older ages are decreasing. 
These changes are very small, however, and 
no worldwide pattern is discernible. 

About 35 percent of the countries report- 
ing show birth rates exceeding 34 per 
1,000 population. (The rate in industrialized 
countries is generally under 25.) The average 
might be said to be about 30, although in- 
formation is incomplete for Asia and Africa, 
where rates are generally conceded to be 
much higher. If the coverage could be ex- 
tended to include accurate data for all the 
world, the incidence of rates above 35 would 
undoubtedly be increased, the Statistical 
Office believes. 

An introductory section, ‘Technical 
Notes,” calls attention to the lack of geo- 
graphic coverage in vital statistics and to the 
deficiencies in information which is available. 
Births are regularly reported for only about 
one-third of the world’s population. For 
another portion, there are fragmentary or 
irregular reports, many considered of dubious 
accuracy. For almost one-half the world’s 
population, therefore, there is no accurate 
information upon which to evaluate potential 
growth. 

Stillbirth Ratio Declining. A continued long- 
term trend toward lower stillbirth ratios (the 
number of stillbirths per 1,000 live births) is 
reported in tables of the Demographic 
Yearbook, which contains more information 
on this subject than has been assembled 
previously. For example, the stillbirth ratio 
in Canada was 28 in 1938 and 18 in 1952; in 
Costa Rica, 35.8 and 21.5 in 1953; in Ceylon, 
66 in 1938 and 40 in 1953; in the Netherlands, 
25.3 in 1938 and 17.7 in 1953. 

In many countries, the tables indicate, 
stillbirth ratios increase after mothers reach 
the age of 30. The risk of stillbirths appears 
to increase the number of previous pregnan- 
cies the mother has had. With few exceptions 
the stillbirth ratio is lower at every age for 
first and second births than for later births. 

The reliability of stillbirth statistics is 
“highly variable,” a note states. ‘Many 
countries with relatively adequate statistics of 
live births and deaths may have quite in- 
adequate stillbirth statistics.” 

Life Expectancy Rising. A continued decline 
in infant mortality, in countries for which 
statistics are available, is shcwn in tables 
dating back to 1920. In some countries, the 
infant mortality rate in 1953 was less than 
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one-third of the 1920-24 average. In Sweden, 
for example, 61 infants out of 1,000 died in 
their first year cf life in the period 1920-24; 
in 1953 the rate had dropped to 18.7. In 
Mexico the rate dropped from more than 200 
to less than 100; in Greece, from more than 
80 to 43. 

Increasing life expectancy is shown in 
other tables giving previously unpublished 
material for a number of countries. In 
England and Wales, for example, a man at 
the beginning of the 20th Century could 
expect to live some 48 years; in 1952 his out- 
look was for more than 67 years. 

The highest life expectancy reported is for 
Norweigan women who—according to cal- 
culations based on data for 1946-50—could 
hope to survive almcst 73 years frcm the 
time of birth. 

The impact of rapid disease eradication 
can be seen in the life table for Ceylon. Be- 
tween 1920 and 1946 (a 26-year period), the 
life expectancy at birth for males in Ceylon 
increased 11 years, or from 33 to 44 years. 
But between 1946 and 1952, after malaria 
control measures had been initiated, the in- 
crease was from 44 to 58, an increase of 14 
years of life achieved in only 6 years. 

The new (1941-1950) life table for India 
shows an expectancy of 32 years, an increase 
of 5 years cver the previous calculation which 
related to 1921-1931. 

The world-wide improvement in health 
conditions, as measured by death rates, is 
alse reflected in  cause-of-death statistics 
shown in the Yearbook for a large number of 
countries. Generally speaking, deaths result- 
ing from tuberculosis continued to decrease in 
relative importance, whereas deaths from 
heart disease and cancer increased. There is 
no indication as to the part played by im- 
proved diagnosis, the Statistical Office com- 
mented. 

All these statistics—the relatively high 
birth rates, the low infant and general death 
rates, the decreasing stillbirth ratios—point 
toward larger populations in the future. 

The world as a whole is reported to have 
had a total cf 2,547 million inhabitants at the 
middle of 1953, an increase of 92 million in 
the three years since 1950. Part of the ap- 
parent increase reflects the influence of more 
accurate estimates of population, based on 
the many censuses taken around 1950; never- 
theless, the Statistical Office believes, it 
implies an annual percentage increase of well 
over 1 percent—a fact which must be taken 
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into consideration when future plans for 
economic and social development are being 
made. 

By areas, Central Europe continues to 
have the highest population densities (popu- 
Jation per square kilcmeter) of the world, 
followed by South Central Asia and Southern 
Europe. 


The Yearbook contains a section on migra- 
tion statistics, including data on permanent 
migrants and information on international 
travelers. 


Statistical Yearbook 1954. Unitea Nations. 
New York: Columbia University Press, 
International Documents Service, pp. 
594, (French and English) clothbound 
$7.50, paperbound $6.00. 

This sixth issue of the UN Statistical Year- 
book was prepared by the Statistical Office of 
the United Nations with the cooperation of 
the national statistical authorities of over 140 
ccuntries and with the assistance of the special- 
ized agencies of the United Nations and other 
inter-governmental bodies. The 179 tables 
in this volume provide international statistics 
on demographic, eccnomic, financial, social 
and cultural subjects. The territorial cover- 
age cf the book is reflected in the country 
index which lists nearly 250 geographical 
areas. 


Housing Conditions. This Yearbook furnishes 
for over 40 countries data relating to the 
number, size and equipment of existing 
dwelling units in urban and rural areas 
separately, and for nearly 30 countries cor- 
responding data on the density of occupation. 


According to the postwar census data 
given in the book, the most common type of 
dwelling unit in underdeveloped countries is 
composed of 1-2 rooms (including kitchen). 
Thus, in Paraguay 86 percent of the dwelling 
units had 1-2 rooms, in E] Salvador (urban 
areas) 85 percent, in Panama 80 percent, in 
Jordan 77 percent (including tents and other 
non-permanent structures comprising 28 per- 
cent of total), in Ceylon 75 percent, in Haiti 
(Port-au-Prince) 74 percent, in Guatemala 
(urban areas) 68 percent, in Egypt 56 per- 
cent and in the Dominican Republic 53 per- 
cent. In Europe, the 1-2 room dwelling unit 
was also the predominant type in Yugoslavia 
(urban areas, 79 percent) and Finland (60 
percent) and also just after the war (1946) in 
Czechoslovakia (69 percent) and France 
(51 percent). 
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Slightly more than half of all the dwelling 
units in Australia and New Zealand were in 
the 5-6 room category, and the 5-6 room 
category also constituted the largest group, 
although not the absolute majority of the 
dwelling units in the United Kingdom (45 
percent), the Netherlands (44 percent), 
Canada (39 percent) and the United States 
(38 percent). Most of the dwelling units in 
Denmark, Iceland, Western Germany, Ire- 
land and Norway had 3-4 rooms, and so too 
had the largest percentage grcup in Sweden 
(47 percent), Puerto Rico (45 percent), 
Spain (42 percent) and Costa Rica (40 per- 
cent). 

It is stated that more than 2 persons per 
room (1.5 persons in the United States) is 
considered for policy purposes to constitute 
overcrowding. In Paraguay no less than 93 
percent of the dwelling units had more than 
two perscns per room, in Panama 57 percent 
in rural and 40 percent in urban areas, and 
in Ceylon (urban areas) 56 percent; and 
there were actually more than 4 persons per 
room in 26 percent of the rural and 15 percent 
of the urban dwelling units in Panama and 
more than 4 persons per bedroom in 34 per- 
cent of El] Salvador’s urban dwellings. In 
Puerto Rico the percentage of dwelling units 
with more than 2 persons per room declined 
between 1940 and 1950 from 23 to 16 percent 
in urban areas and from 45 to 32 percent in 
rural areas. 

Among European countries in 1946 cr 
1947, more than 2 persons per rocm is shown 
for 29 percent of the dwelling units in Czecho- 
slovakia, for 9 percent of the urban and 20 
percent of the rural dwelling units in France, 
fcr 16 percent of the rural dwelling units in 
the Netherlands and fcr over 13 percent of 
the urban dwelling units in Ireland (Rep.). 
In 1940, 50 percent cf the rural and 29 per- 
cent of the urban dwelling units in Greece 
had more than 2 persons per room. 

At the other end of the scale, there were 1.5 
or less persans per rcom in over 95 percent of 
the dwelling units in New Zealand (excluding 
Maoris) and in the urban areas of Canada 
and the United States, and in around 90 
percent of the dwelling units in Belgium, the 
United Kingdom and Australia, in the rural 
areas of the United States and the urban 
areas of Switzerland, the Netherlands and 
Norway. 

Cultural Statistics 

Newsprint and Daily Newspapers. ‘The 

Statistical Yearbook contains tables showing 
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the production of newsprint in 22 countries, 
the ccnsumption of newsprint—total and per 
capita—in 72 countries and the number and 
circulation of daily newspapers in 117 
countries. 

In 1953, the world (excluding USSR and 
China) preduced about 9,560 thousand 
metric tons of newsprint, 4 percent more than 
in the preceding year, 29 percent more than 
in 1948 and 21 percent more than in the peak 
prewar year 1937. Of this 1953 world prco- 
duction of newsprint, 54 percent came from 
Canada, about 10 percent from both the 
United States and the Scandinavian coun- 
tries (Finland, Norway and Sweden) and 
over 6 percent from the United Kingdom. 
Compared with prewar (1937), the 1953 out- 
put showed a rise of 42 percent in Canada, of 
9 percent in the United States, of 19 percent 
in Sweden, or 7 percent in Finland, and a 
drop of 34 percent in the United Kingdom, 
the second largest prewar producer and the 
third largest in 1953, of 15 percent in Norway 
and of 12 percent in France; Japan lifted its 
newsprint output in 1953 by 48 percent over 
1952 and by 45 percent over the Japanese 
Empire’s 1937 production. 


The United States is credited with having 
consumed 5,467 thousand metric tcns of 
newsprint in 1953, equivalent to about 57 
percent of the world (excluding USSR and 
China) production in that year and 69 per- 
cent more than the average prewar consump- 
tion (1935-39). The second largest consumer 
was the United Kingdom, with 723 thousand 
metric tons, substantially more than in the 
earlier postwar years but 42 percent less than 
the average prewar figure. The next most 
important consuming countries in 1953 were 
Japan (414 thousand metric tons) and 
France (370 thousand metric tons). 


Before the war (1935-39 average), per 
capita consumption of newsprint was highest 
in the United Kingdom (26.4 kilos), followed 
by the United States (25.1 kilos), Australia 
(24.3 kilos), New Zealand (21.0 kilos), 
Canada (15.8 kilos), Denmark (13.9 kilos) 
and Sweden (13.8 kilos). The 1953 data 
show that the United States was then far 
ahead with a per capita newsprint consump- 
tion of 34.2 kilos, and that per capita news- 
print consumption had risen to 21.9 kilos in 
Canada and to 18.3 kilos in Sweden while it 
was down in the United Kingdom to only 
14.2 kilcs, little mcre than half the prewar 
average but nevertheless 45 percent greater 
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than it had averaged during the period 
1946-50. 

Book Production. In 1953 most works on 
applied sciences were published in the United 
Kingdom (2,985), France (1,953), the 
United States (1,601), Italy (1,151) and 
Bulgaria (965). 

The category grouping the largest number 
of titles is ‘‘literature,’? and in this field the 
United Kingdom was well ahead in 1953 with 
6,760 titles issued, followed by the United 
States with 4,641 titles, France with 3,206 
titles (including works on philology), the 
Netherlands with 3,068 titles (including 
works on philology), Spain with 2,779 titles 
and Italy with 2,475 titles. In the preceding 
year (1952), Western Germany produced 
3,535 and Japan 2,888 works classified under 
literature. 

Radio and Television. The Statistical Year- 
book contains data on the number of radios 
(wireless receivers) and television sets licensed 
or in use. 

According to estimates given in the 
Yearbook there were about 230 million radios 
in use in the world in 1953. Of these, more 
than half—120.5 million—were located in 
the United States and about one-tnird—70 
million—in Europe; Asia had some 16 
million, South America 5 million, Oceania 3 
miliion and Africa 2 million. It is estimated 
that there were 520 radios for every 1,000 in- 
habitants in North America, 220 in Oceania, 
175 in Europe, 40 in South America, 12 in 
Asia and 10 in Africa. 

Figures for television sets in use or licensed 
at various dates in the first half of 1954 are 
given for 22 countries, and it is noted that 
regular television broadcasts are made in 
another 9 countries for which data on the 
number of receiving sets are not available. 
Two countries appear to have outdistanced 
all others in the number of television sets, 
the United States with 31.5 millions and the 
United Kingdom with 3.4 millions. Canada 
is credited with 665 thousand television sets, 
and elsewhere in the Americas, Cuba is 
estimated to have 150 thousand, Mexico 90 
thousand, Brazil 70 thousand, Venezuela 20 
thousand and the Dominican Republic 1.2 
thousand sets. In Europe, France had, after 
the United Kingdom, the largest number 
licensed, 72.2 thousand sets, followed by 
Italy with 35 thousand sets, Western Ger- 
many with 27.6 thousand sets and Belgium 
with 15 thousand sets. There were only some 


400 sets licensed in both Spain and Sweden, 
1,300 in Denmark and 2,800 in Switzerland. 
In January 1954 there were some 5,000 
television sets licensed in Japan and in the 
same month the USSR claimed to have 

700,000 television sets. 

Ten Years of United Nations Publications, 1945 
to 1955. United Nations. Obtainable 
from all UN sales agents at fifty cents 
per copy or equivalent in other cur- 
rencies. In the United States; interna- 
tional Documents Service, Columbia 
University Press, New York 27, New 
York; in Canada, the Ryerson Press, 
Toronto; in United Kingdom, H.M. 
Stationery Office, London. 

This is a special reference volume describ- 
ing all United Nations publications which 
have appeared since 1945 to help mark the 
tenth anniversary of the opening of the San 
Francisco Conference which drafted the UN 
Charter. 

The 271-page volume, issued by the UN 
Department of Public Information catalogues 
and briefly describes all UN publications and 
official records made available to the public 
over the last ten years. Its 2,252 publications 
range in price from the 10-cent pocket 
edition of the United Nations Charter to the 
Yearbook of the United Nations at $12.50. 
These are among the 108 general publications 
issued by the Department of Public Informa- 
tion to report the work of the United Nations. 

Sixteen other categories of specialized 
studies and reports describe 232 titles in the 
field of economics, trade, finance and statistics 
(including economy of Europe, Latin 
America, Asia and the Far East, and technical 
assistance); 97 titles dealing with social 
questions; 136 in the international law and 
treaty series; 33 demographic studies; and 27 
studies cn trusteeship and non-self-governing 
territories. Other categories are transport 
and communications, human rights, atomic 
energy and armaments control, and narcotic 
drugs. 

Also included are all official records of the 
United Nations which can be purchased in 
final printed form by the public; information 
concerning League of Nations publications; 
documents of the San Francisco Conference 
and the London meetings of the UN Prepara- 
tory Commission; mimeographed documents; 
visual material; and special information 
services relating to films, radio and television. 
The publications of the specialized agencies 
are not included. 
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The publications program of the United 
Nations involves the reproduction and dis- 
semination of a vast body of international! data 
obtained from official sources available to the 
UN or submitted as specialized studies or 
reports by the Secretariat at the request ot 
the General Assembly, the Economic and 
Social Council or other UN organs. This 
material is primarily for use by the United 
Naticns bodies as well as by member govern- 
mentsas informaticn necessary for appraising 
the world situation in various fields and for 
making international recommendations. 

As much of this material is also cf perma- 
nent value to scholars, edito1s, teachers, in- 
dustry and business, extra copies are printed 
and made available to the public at nominal 
cost throughout the world. Some of the 
data is of a continuing nature and is issued as 
yearbooks or periodical publications cover- 
ing a wide range of international statistics in 
economics, finance, trade and general social 
matters, or dealing with such matters as in- 
ternational law, human rights, and the con- 
trol of narcotic drugs. 

Other material is issued in the form of 
normal reports and surveys of economic or 
social conditions in different regions of the 


world—Europe, Latin America, Asia and 
the Far East, the Middle East and Africa. 
Special reports are also prepared from time 
to time on particular subjects under con- 
sideration by the United Nations. Much of 
this material is available in more than one of 
the five official languages cf the United 
Nations—English, French, Spanish, Russian 
and Chinese. 

The UN publications program also in- 
cludes the preparation and printing of books 
and pamphlets in many languages. This 
work is carried out to provide the general 
public with infcrmation in simplified form 
on all phases of the work of the United 
Nations and the specialized agencies. 

In order to obtain as wide a distribution of 
this material as possible to meet public de- 
mand on a global scale, national libraries and 
centers have been designated as official de- 
positories cf all United Nations publications 
so that copics may be available locally for 
reference purposes. In adaition, over 80 
national and commercial bocksellers in more 
than 60 countries have been appointed by the 
United Nations to serve as official agents in 
the sale of its publications to those interested 
in them. 


Among Articles to appear in August 1955 Issue are: 


The Measurement of the Economic Base of the Metropolitan 
BN oa B45 Ka 4D EERO Joun M. Marttira and WILBUR R. THOMPSON 


Reliability of the Yearly Deed Sample of Land Prices and 
Is 6504 deseo eieoer snes Rosert L. Tontz, JEPPE KRisTENSEN and 
C. Curtis CABLE, JR. 


Industrial Deconcentration as a Factor in Rural-Urban 


Fringe Development................ 


Ce 


Leo G. REEDER 


A Reconsideration of Cost of Capital and a Reasonable 


Rate of Return..................... 


ee 


FreD P. MorrIssEY 


Rural Underemployment and Industrial Development in 


the Wisconsin Headwaters Country... 


Ce 


Joun M. KuHLMAN 


National Forest Contributions to Local Governments.......... Exus T. WILLIAMS 





Publications Received 


Forbidden Neighbors. By Charles Abrams. 
New York: Harper & Brothers, 1955. 
pp. 389. $5.00. 

Urban Planning Education in the United States. 
By Frederick J. Adams. Cincinnati, 
Ohio: The Alfred Bettman Foundation, 
1954, pp. 57. 

Commuting Patterns of Industrial Workers. By 
Leonard P. Adams and Thomas W. 
Mackesey. Ithaca, New York: Cornell 
University Housing Research Center, 
1955, pp. 135, $2.00. 

The Union and the Coal Industry. By Morton S. 
Baratz. New Haven, Connecticut: Yale 
University Press, 1955, pp. 151, $3.75. 

Henry George. By Charles Albro Barker. New 
York: Oxford University Press, 1955, 
pp. 682, $9.50. 

Marginal-Cost Price-Output Control. A Critical 
History and Restatement of the Theory. 
By Burnham Putnam Beckwith. New 
York: Columbia University Press, 1955, 
pp. 277, $5.75. 

Farm and Other Operating-Unit Land-Use 
Planning. By John D. Black. Cam- 
bridge, Massachusetts: Harvard Uni- 
versity Press, 1955, pp. 119. Under a 
grantfrom Resources for the Future, Inc. 

In the Shadow of a Defense Plant. A Study of 
Urbanization in Rural South Carolina. 
By F. Stuart Chapin, Jr., Theodore W. 
Wirths, Alfred M. Denton, Jr., John C. 
Gould. Chapel Hill, North Carolina: 
Institute for Research in Social Science, 
University of North Carolina, 1954, 
pp. 260. 

The Growth of the Intercity Bus Industry. By 
Burton B. Crandall. Syracuse, New 
York: Syracuse University, 1954. pp.289. 

Housing the Aging. Edited by Wilma Dona- 
hue. Ann Arbor, Michigan: University 
of Michigan Press, 1955, pp. 275, $3.75. 

Our National Forests. By Bernard Frank. 

_ Norman, Oklahoma: The University of 

i, Oklahoma Press, 1955, pp. 233, index, 
$4.00. 

Freedom in Agricultural Education. By Charles 
M. Hardin. Chicago: The University 
of Chicago Press, 1955, pp. 266, 
$4.50. (A documented study of the state 
of educational freedom in tax-supported 
colleges of agriculture.) 

Floods. By William G. Hoyt and Walter B. 
Langbein. Princeton, N. J.: Princeton 
University Press, 1955, pp. 431. $7.50. 


An analysis of how floods start and 
gather momentum, the damage they 
inflict, and what can be done about 
them. Outline of the judicial and legis- 
lative framework involved. 

How to Get Land from Uncle Sam. By Harry 
Kursh. New York: W. W. Norton & 
Company, Inc, 1955, pp. 207, $2.95. 

Economics and Action. By Pierre Mendes- 
France and Gabriel Ardant. New York: 
Columbia University Press, a UNESCO 
publication, 1955, pp. 222, $3.50. 

Politics, Planning, and the Public Interest. The 
Case of Public Housing in Chicago. By 
Martin Meyerson and Edward C. Ban- 
field. Glencoe, Illinois: The Free Press, 
1955, pp. 345, $5.00. 

American Agriculture: Its Structure and Place 
in the Economy. By Roland L. Mig- 
hell. New York: John Wiley & Sons, 
Inc., 1955, pp. 182, $5.00. A mid- 
century appraisal of the current status 
of farms and farm people. 

Housing Taxation. By Walter A. Morton. 
Madison, Wisccnsin: University of Wis- 
consin Press, 1955, pp. 280, $4.75. 

Private Credit and Public Debt. By Anatol 
Murad. Washington, D. C.: Public 
Affairs Press, 1954, pp. 190, $3.75. 

The Theory of Fiscal Economics. By Earl R. 
Rolph. Berkeley, California: University 
ot California Press, 1954, pp. 302, $4.50. 

Social Area Analysis. By Eshref Shevky and 
Wendell Bell. Stanford, California: 
Stanford University Press, 1955, pp. 68, 
$1.75. (Theory, Illustrative Applica- 
tion and Computational Procedures.) 

Ground Water in California. The Experience 
of Antelope Valley. By J. Herbert 
Snyder. Berkeley, California: Univer- 
sity of California Giannini Foundation 
Ground Water Studies No. 2, 1955, 
pp. 171. 

The Urban South, Rupert B. Vance and 
Nicholas J. Demerath, Ed., Chapel Hill, 
N. C.: The University of North Caro- 
lina Press, 1954, pp. 296, $5.00. 

Greenbelt, the Cooperative Community. By George 

Warner. New York: Exposition 
Press, 1954. pp. 222. $3.50. A record 
of the effects of plarned community life 
upon its beneficiaries. 

Shopping Habits and Travel Patterns. Technical 
Bulletin No. 24. Washington, D. C.:: 


Urban Land Institute, 1955, pp. 24, $3.00. 
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